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NOTICE

This report has been prepared for the U.S. Department of Defense (DOD)
by CH2M HILL and PEER Consultants, Inc., for the purpose of reducing
hazardous waste generation from DOD industrial processes. It is not an .---
endorsement of any product. The views expressed herein are those of the
contractor and do not necessarily reflect the official views of the
publishing agency or the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service L A
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with the
Defense Technical Information Center should direct requests for
copies of this report to:

Defense Technical Information Center
Cameron Station *.

Alexandria, Virginia 22314

This report was prepared by CH2M HILL, Inc., Reston, Virginia,
and PEER Consultants, Inc., Rockville, Maryland, under
Contract Number DAC A87-84-C-0076, dated August 17, 1984,

'" for the DOD Environmental Leadership Project (DELP) and the
U.S. Army Corps of Engineers (COE). CH2M HILL was the prime
contractor. PEER was responsible for the preparation and
presentation of training workshops at the sites of the Projects of
Excellence. Dr. Richard Boubel was the Project Officer for DELP,
and Mr. Stan Lee was the COE Project Officer. Dr. Thomas E. Higgins
was Project Manager for CH2M HI LL, and Dr. Brian P. J. Higgins was
Project Manager for PEER. Major contributions were made to this
project by Drew P. Desher, Randall Peterson, R. Benson Fergus,
J. Kendall Cable, Thomas R. Card, Brian R. Marshall, Daniel Bostrom,
and Reid Dennis, of CH2M HILL, and Mary Savage of PEER.
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CENTRALIZED VEHICLE WASH RACKS AND SCHEDULED MAINTENANCE FACILITIES

* FORT LEWIS, WASHINGTON

Phase 3 N Worksho

INDUSTRIAL PROCESSES TO REDUCE GENERATION OF HAZARDOUS WASTE

AT DOD FACILITIES

Prepared for the

DEPARTMENT OF DEFENSE ENVIRONMENTAL LEADERSHIP PROJECT
WASHINGTON, DC

and
U.S. ARMY CORPS OF ENGINEERS
HUNTSVILLE, ALABA

Contract BAC A87-84-C-0076

By
CHM HILL
RESTON, VIRGINIA

and

PEER CONSULTANTS, INC.
ROCKVILLE, MARYLAND



PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND ?,'FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

CONTENTS

Agenda

Workshop Response Survey

Participants

Participating Organizations

Workshop Location Maps

1.0 Introduction

2.0 Project Description

3.0 Standardization of Criteria

4.0 Project Requirements " I-

5.0 Production Benefits

6.0 Occupational and Environmental Benefits

7.0 Demonstrations and Tours

Bibliography

Appendix

1.0 Policy Documents Concerning DoD Hazardous Waste
2.0 Selected References
3.0 Equipment Specifications

DISCLAIMER

Mention of specific items of equipment, trade names, consultants, or
industries doe not constitute an endorsement by the U.S. Department of
Defense. Names and addresses are provided only as a convenience for readers
of these workshop materials.
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985 ' ;

AGENDA

Wednesday, October 2

Location: Military Museum Conference Room (Building 13, 2nd Floor)

8:30 AM Introduction and Welcome

Moderator: Brian Higgins, PEER Consultants, Inc.

Welcome: COL Jack G. McNall, Director of Engineering and
Housing (DEH), Fort Lewis

Participants introduce themselves - name, organization, and

responsibilities

9:00 AM Projects of Excellence Background and Purpose

Speakers: Richard Boubel, Defenso Environmental Leadership
Project (DELP)

Thomas Higgins, CH2M HILL

Coffee Break

10:15 AM Project History and Description

Speaker: Dave Hanke, Chief, Sanitation Branch, DEH, Fort Lewis

11:15 AM Videotape: Vehicle Washing and Maintenance Facilities (CERL, 1983,14:45 minutes)

11:30 PH Discussion: Questions and Answers

12:00 PM Lunch Break

1:15 PM Videotape: Plastic Blasting Versus Chemical Paint Removal (U.S.

Technology Corp., 1985, 15 minutes)

1:30 P 4 Tour and Demonstration of Facilities:

DuPont Stormwater Outfall Treatment Facility
Transportation Motor Pool (TMP) Vehicle Washing Facility
Southwest Wash Racks
Southeast Wash Racks
Site Preparation for New $360 Million Madigan Army

Hospital
Fort Lewis Family Housing _A

4:30 PM Adjourn for the Day

• ii -



PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

AGENDA (continued)

Thursday, October 3

Location: Military Museum Conference Room I

8:30 AM Project Significance

Speaker: Tom Wash, Facilities Engineering Division,
Headquarters, Corps of Engineers

8:35 AM Planning and Programming Considerations- Vehicle Wash Racks
and Scheduled Maintenance Facilities

Speakers: Walter Medding, Engineering and Construction
Directorate, Headquarters, Corps of Engineers i -

Joseph Matherly, Construction Engineering
Research Laboratory (CERL), Corps of Engineers

David Hanke, DEH, Fort Lewis

Coffee Break ",-,-

11:15 AM Summary

Speaker: Brian Higgins, PEER Consultants

11:45 AM Project Funding and Future Directions

Speaker: Richard Boubel, DELP .... -

12:00 PM Lunch Break

1:15 PM Tour of Fort Lewis Military Museum

Guide: Tom Headley, Curator, Fort Lewis Military Museum

1:45 PM Tour and Demonstration of Facilities:

Scheduled Maintenance Facilities
Tracked Vehicles
Wheeled Vehicles

North Fort Wash Racks
Roller Compacted Concrete Test Strip
Wastewater Treatment Plant

4:30 PM Workshop Adjourns
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES ..

OCTOBER 2-3, 1985

WORKSHOP RESPONSE SURVEY (tear out) OF"

Why did you come to the workshop - what did you hope to learn?

Which parts of the program were of most interest to you?

What additional topics should have been covered?

What problems do you foresee in developing centralized vehicle wash racks and
centralized maintenance facilities at your installation?

Are there other process modifications with the potential to improve
productivity and/or reduce waste 

generation which you hope to 
see 

-

implemented? 

"""%

What methods of information/technology transfer do you think would have
the greatest chance for success in helping to spread process improvements
and new technologies?

Other Comments (Continue on Back) 
,__

Please Return to:

Name Brian Higgins

Organization PEER Consultants, Inc.

1160 Rockville Pk, Suite 202

Phone Rockville, MD 20852
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

PARTICIPANTS

Richard W. Boubel, PhD, PE, Project Officer
DOD Environmental Leadership Project
1717 H Street, NW, Room 202
Washington, DC 20006
Phone (202) 653-1273 AV 294-1273

Stan Lee, Contracting Officer's Representative
U.S. Army Engineer Division, Huntsville
ATTN: ED-PM
P.O. Box 1600
Huntsville, Alabama 35807
Phone (205) 895-5803

Joseph E. Matherly, PE, Environmental Engineer
L. Jerome Benson, Environmental Engineer
U.S. Army Corps of Engineers
Construction Engineering Research Laboratory
P.O. Box 4005
Champaign, Illinois 61821
Phone (800) USA-CERL or (217) 373-7233 FTS 958-7233

COL Jack G. McNall, Director of Engineering and Housing

David S. Hanke, Chief, Sanitation Branch
Directorate of Engineering and Housing
AFZH-EHU
Fort Lewis, Washington 98433-5000
Phone (206) 967-5237 AV 357-5237

Thomas E. Higgins, PhD, PE, Project Manager
CH2M HILL
1941 Roland Clarke Place
Reston, Virginia 22091
Phone (703) 620-5200

Brian P.J. Higgins, PhD, PE, Workshop Manager
PEER Consultants, Inc.
1160 Rockville Pike, Suite 202
Rockville, Maryland 20852
Phone (301) 340-7990

Walter S. Medding, Environmental Engineer
Headquarters, U.S. Army Corps of Engineers
DAEN-ECE-G
Pulaski Building, Room 3208
Washington, D.C.
Phone: (202) 272-0415

v
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

PARTICIPANTS (continued)

Tom Wash, Environmental Engineer
DAEN-ZCF-U
U.S. Army Corps of Engineers
Headquarters
20 Massachusetts Avenue, NW
Washington, DC 20314-1000
Phone: (202) 272-0589 AV 285-0589

Tom Headley, Curator

Fort Lewis Military Museum
Fort Lewis, Washington 98433
Phone: (206) 967-7206

Richard Pitzen, Foreman
Fort Lewis Wastewater Treatment Plant
DEH
Fort Lewis, Washington 98433
Phone: (206) 967-7453

Richard Lundin, General Manager (Maintenance contractor and
ASC Allstate Services Co. demonstrator for high pressure,
P.O. Box 5430 hot water washers)
Lacey, Washington 98503 .
Phone: (206) 491-4298 -.

Leon Davis, Logistics Management Specialist
HQ DA- ODCSLOG
DALO-SMP-P
Pentagon, Washington, DC 20310
Phone: (202) 697-1543 AV 227-1543

MAJ Thomas R. Butz, Staff Engineer
DCSLOG
HQ FORSCOM
Fort McPherson, Georgia
Phone: (404) 752-4298 AV 588-4298 FTS 243-4298

Guy Dunnavant, Chief Design Review
HQ FORSCOM
AFEN-TSC-R, Building 705 V
Fort Gillem, Georgia 30050
Phone: (404) 362-7123 AV 797-7123 FTS 256-7123

Ron Nichols, Sanitary Engineer
HQ FORSCOM
AFEN-TSF
Fort Gillem, Georgia 30050 ,:-,
Phone: (404) 362-7140 AV 797-7140 FTS 362-7140

vi
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PROJCT F EXELLNCECENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

PARTICIPANTS (continued)

Howard Ritchey
National Guard Bureau
Building E6812
Aberdeen Proving Grounds, Maryland 21010
Phone: (301) 671-4712 AV 584-4712

Robert G. Ross
U.S. Army Facilities Engineering Support Agency
FESA-EB
Fort Belvoir, Virginia 22060-5516
Phone: (703) 664-6671 AV 354-6671 FTS 544-6671

Frank Baser, Environmental Engineer
U.S. Army Engineer District, Sacramentob
SPKED-A, Room 5543
650 Capitol Mall
Sacramento, California 95814
Phone: (916) 551-2015 FTS 460-2015

Ron Grant
Environmental Coordinator
Directorate for Administration and Services

* Anniston Army Depot
Ann iston, Alabama 36201

* Phonei (205) 235-6155 AV 694-6155r

Jim Kemp, Chief of Master Planning
Directorate of Engineering and Housing
Building 1165
Fort Bliss, Texas 79916 -

Phone: (915) 568-7293 AV 978-7293 FTS 478-Y293/7391

L4

Bruce Anderson, Supervisory General Engineer
Judith Hudson, Civil Engineer
Steve Mackmull, Environmental Engineer
Directorate of Engineering

* AFZA-DEH
of Fort Bragg, North Carolina 28307

Phone: (919) 396-7202 AV 236-7202 .*

* Robert Wasitas
Master Planning y~
AFZB-DEH-E-M
Fort Campbell, Kentucky 42223
Phone: (502) 798-4832 AV 635-4832

vii
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND .
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES .

OCTOBER 2-3, 1985 -"

PARTICIPANTS (continued)

DeWayne Smith
Energy, Environment & Natural Resources
AFZB-DEH-EE
Fort Campbell, Kentucky 42223
Phone: (502) 798-3487 AV 635-3487 J

COL Henry T. Brown, Director of Engineering and Housing
Nelson Kelm
AFZC-EH '
Fort Carson, Colorado 80913
Phone: (303) 579-3428 AV 691-3428

Richard M. Baker, PE
Directorate of Engineering
ATZT-FE-E
Fort Leonard Wood, Missouri 65473
Phone: (314) 368-4108 AV 581-4108

Steve Glover, Chief, Master Planning
Jennifer McGrath
James Daniels
Carolyn Read
DEH, Master Planning

* Fort Lewis, Washington 98433
Phone: (206) 967-2763 AV 357-2763

COL Harry L. Mayfield, Jr., Director of Engineering
MAJ John McDonagh, Organizational Maintenance Officer
Army National Guard
Camp Murray ..,
Tacoma, Washington 98430
Phone: (206) 964-6263 AV 335-7263

Russell Conard
Directorate of Industrial Operations
AFZN-DI-OP
Fort Riley, Kansas 66442-5916
Phone: (913) 239-2126 AV 856-2126

Steve Anschutz, Chief, Environmental Division
DEH
Fort Sill, Oklahoma 73503
Phone: (405) 351-2715 AV 639-5842

Bill Lewis, Chief, Public Works Division
DEH
Fort Sill, Oklahoma 73503
Phone: (405) 351-5115 AV 639-5115

viii
-.4
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

PARTICIPANTS (continued)

Serge Saltiel, Master Planning
DEH
Fort Sill, Oklahoma 73503
Phone: (405) 351-5708 AV 639-5708/5175

Lyle R. Smith
ASA III C/A
Fort Sill, Oklahoma 73503
Phone: (405) 351-6485 AV 639-6485/3485 .

Rudy Verzuh, Production Engineering Division
Directorate for Maintenance
SDSTE-MAE-S
Tooele Army Depot, Utah 84074
Phone: (801) 833-3148 AV 790-3148
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PROJECT OF EXCELLENCE CENTRALIZED VEHICLE WASH RACKS AND
FORT LEWIS, WASHINGTON SCHEDULED MAINTENANCE FACILITIES

OCTOBER 2-3, 1985

PARTICIPATING ORGANIZATIONS

DEFENSE ENVIRONMENTAL LEADERSHIP PROJECT (DELP)

The Department of Defense has undertaken a major environmental program
initiative called the Defense Environmental Leadership Project. A Project
Office has been staffed to study long-term environmental issues that have

* important cost and policy implications. The Project will examine both
technical and policy issues in order to significantly upgrade DOD's
environmental perspective and performance. DELPO is responsible for the
development and funding of this project on industrial processes to reduce
generation of hazardous waste at DOD facilities.

Contacts: Andres Talts, MS, PE, Office Director
Richard W. Boubel, PhD, PE, Project Officer
Defense Environmental Leadership Project
1717 H Street, NW, Room 202 k
Washing ton, DC 20006
Phone (202) 653-1273 Autovon 294-1273

CONSTRUCTION ENGINEERING RESEARCH LABORATORY (CERL)

The Construction Engineering Research Laboratory in Champaign, Illinois, is
one of several laboratories operated by the Corps of Engineers to support the
military and civil works missions of the U.S. Army. CERL performs research, -.:
development, testing, and evaluation (RDT & E) of numerous methods to improve
construction, operation, and pollution control activities at Army
installations. CERL has been investigating methods to reduce water and
solvent use for vehicle washing for more than 10 years. Early attempts to
recycle wastewater led to the idea of separating exterior vehicle washing
from scheduled maintenance activities. Washing results in large quantities
of water with low oil and grease content, while maintenance results in low
quantities of water with high oil and grease content. Further refinements
reduced or eliminated both solvent use and wastewater generation. CERL's
Environmental Division has worked closely with environmental personnel at
many installations, especially at Fort Lewis and Fort Polk, to plan, design,
and/or construct appropriate vehicle wash racks and scheduled maintenance

* facilities. Considerable planning has been necessary to adequately resolve
problems because facility requirements vary depending on the types of
vehicles, soil characteristics, maintenance procedures, effluent limitations,
and other site specific conditions.

Contacts: Ravinder K. Jain, PhD, PE, Chief, Environmental Division
Joseph E. Matherly, PE, Environmental Engineer W
L. Jerome Benson, Environmental Engineer
Sharon E. Kloster, Environmental Protection Specialist
U.S. Army Corps of Engineers
Construction Engineering Research Laboratory
P.O. Box 4005
Champai n Illinois 61820
Phone 1) 373-7202 FTS: 958-7011

x
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PARTICIPATING ORGANIZATIONS (continued)

DIRECTORATE OF ENGINEERING AND HOUSING (DEH), FORT LEWIS

. Fort Lewis is the Army Center of the Pacific Northwest. It contains I Corps
Headquarters and the 9th Infantry Division "Old Reliables", a Ranger
battalion, a Special Forces group, 4th ROTC Region Headquarters, a number of

- nondivisional support units, Madigan Army Medical Center, and other tenant '4
organizations. Located on 87,000 acres of woodlands, prairies, and lakes,
Fort Lewis is a city in itself, with 832 miles of paved roads, utilities,
housing, stores, schools, and recreational facilities, in addition to
military training, maintenance, and support activities. About 25,000
soldiers and more than 5,000 civilians are employed at Fort Lewis.

The Directorate of Engineering and Housing is responsible for facilities
engineering at Fort Lewis, including upkeep of buildings, grounds and
utilities. The Sanitation Section of DEH is responsible for operating and
maintaining the facilities for water supply, wastewater collection and
treatment, stormwater disposal, solid waste recycling, and sanitary
landfilling. Since 1976 DEH and CERL have developed and built state-of-the-
art facilities at Fort Lewis to reduce water and solvent use, recycle wastes,
and treat discharges from vehicle washing and maintenance facilities. For
this reason, the Department of Defense Environmental Leadership Project has
selected the Centralized Vehicle Wash Racks and Scheduled Maintenance
Facilities at Fort Lewis as the Project of Excellence for the U.S. Army.

Contact: David S. Hanke, Chief
Sanitation Branch
9irectorate of Engineering and Housing
Fort Lewis, Washington 98433
Phone (206) 967-5461/6762 Autovon 357-5461

i'1'"
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PARTICIPATING ORGANIZATIONS (continued)

OFFICE CHIEF OF ENGINEERS, FACILITIES ENGINEERING DIVISION,
UTILITIES BRANCH, SANITARY SECTION (DAEN-ZCF-U)

The Sanitary Section has worldwide responsibility for operation and
maintenance of Army sanitary systems. This includes air and water pollution O
abatement, solid waste management, recycling, and resource recovery. The
Sanitary Section is the sponsor of AR 420-46 and AR 420-47 and the proponent
for all MCA funded sanitary engineering projects, including the Army
Pollution Abatement Program.

Contact: Thomas J. Wash, PE .
Environmental Engineer
HQ,DA (DAEN-ZCF-U)
20 Massachusetts Avenue, NW
Washington, DC 20314-1000
Phone: (202) 272-0589 AV 285-0589

xii
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PARTICIPATING ORGANIZATIONS (continued)

CH2M HILL

CH2M HILL is a consulting engineering firm with over 2,500 employees in more
than 40 domestic and foreign offices. The firm specializes in water and

Swaste management and in all types of civil engineering, transportation,
industry, energy, and agricultural projects. CH2M HILL provides hazardous
waste investigation and remediation services to Federal, State, and local
governments, to the military services, and to private industry. CH2M HILL is
prime contractor to DELP for this project on industrial processes to reduce
generation of hazardous waste at DOD facilities.

Contacts: Steve Guttenplan, MS, Manager, Industrial Wastes
Thomas E. Higgins, PhD, PE, Project Manager
CH2M HILL
1941 Roland Clarke Place
Reston, Virginia 22091
Phone (703) 620-5200

PEER CONSULTANTS, INC.

PEER Consultants, Inc., is a civil, chemical, and environmental engineering
firm which provides comprehensive professional services in environmental
sciences and engineering, water and wastewater systems, solid and hazardous
waste management, infrastructure analysis, and information and technology
transfer. PEER offices are located in Rockville, Maryland, Washington, DC,
Philadelphia, Pennsylvania, and Gary, Indiana. As subcontractor to CH2M
HILL, PEER Consultants is responsible for developing and conducting a two-day

* training program for each of three Projects of Excellence as part of this
project on industrial processes to reduce generation of hazardous waste at
DOD facilities.

Contacts: Lilia A. Abron-Robinson, PhD, President
Leon W. Weinberger, ScD, PE, Chief Engineer
Brian P. J. Higgins, PhD, PE, Workshop Manager
1160 Rockville Pike, Suite 202
Rockville, Maryland 20852
Phone (301) 340-7990

xiii
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WORKSHOP LOCATION MAP 2

CONFERENCE ROOM, TOURS, AND DEMONSTRATIONS
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KEY TO NUMBERED FACILITIES SHOWN ON

WORKSHOP LOCATION MAP 2

Mlg. Facility
1.1401 Laundry 19. 525 LawMVn Cente
2Z 1450 kowaation Detenion Fac~q 20. 4260 Gunmon Ed Caewe
3 1M6 Transportation MWSo Pool 21. 4274 Youth Center
4.4174 Finance Office 22.1015 Scouting Cen~
5.1033 Stafl Judge dvocate 23,2014 Mlein Fire Staio

6 1032 Legal Asegeteince 24, 5001 Arts & Crafits Centr
7 Magistrate's Cot 25 2022 Jensen Gym
84201 FledCross 26.05 1CrsF.LwsH

11.2003 Comm CaerACS, ID Card.A
12. 2004 Frend Teae 26.50 Mltary Clia" Store,
134320 Fail LAwil MUM"iin DOnW Shop
14.4301 En~gineeing &Housing Hq 23 5181 1130
15.4290 Troop MeOCIID& Clini 1 30. 5200 Poet Photo Lob

Alcohol. DnqgAbue Ckntrol 31.5173 Poet O111105 1 421% Ft. Sltewooni CC 32.5214 Vets Job kft Center
St atnsCollege 33.5254 Poet Locao, MAry Mal

174245 Peak I Lisieren U.. 34. 6W27 Vehicle Fleitration
UPS. USC 35.5264 SON-Hep Caeer

16.4250 MOS Wary 36. 52612 AFGE tinton Hq

37. 526 Ranger Newsaper 511 3160 Nelso Rec Cente
38 3629 Pioneer Nec Centerl56 3201 Ohnion Ed Cenwe.

1111. Toms & Tra"e OA'U Kz, Di MOS Litrary.
39.2400 Mrst Ckb Nate Voc*Toci. Video LCr. 40.24090 orl Support. VA 14q 50.3405 Evergreen Theater
41.2100 Graiidstltf L~twy 60. 3271 Soliers Fieltlicje
42.2150 Rlainie Cafetenia 61. 3111110 Gray AAF Teninal
43,2130 Man PX. MAN 63. 3750 Sheridan Gymn
44.2130 611111 64. 8751 3rd ONe Ed Cente
4520 C0Mo L111101 6502 an tto

46.21 Phs"Famse Cese 0.61 6g Sue DeOt. Aies Office

49-2170 Care heter ft. 6066 oudoi Cqip e ntCr
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RECOMMENDED AREA RESTAURANTS

The Rose Room - 591-4155. Located on the top floor of the Sheraton Hotel in downtown
Tacoma. (Formal). 13th & Broadway

Stanley and Seaforts - 473-7300. Located in Downtown Tacoma. 115 E 34th. Very good
prime rib. With a view of Tacoma.

Tacoma Salmon House - 627-0141. Located in Downtown Tacoma. 2611 Pacific Ave. Known

for its alder-smoked salmon. (Casual) Northwest Indian decor.

The Following Restaurants are located on Ruston Way, which a view of the water. 4

The Lobster Shop - 759-2165. 4013 Ruston Way. Known for excellent seafood. Nautical

The Bay Co. - 752-6661. 3327 Ruston Way. Various entrees.

CI Shenanigans - 752-8811. 3017 Ruston Way. Various entrees with a dance floor Lupstairs. ::''

Harbor Lights- 752-8600. -2761 Ruston-Way. Older casual restaurant with large selection
of seafood.

Grazie Caffe Italiano - 627-0231. 2301 N 30th. Good Italian food.
*********************** ********************* ***********************************., .

Lakewood Terrace - 588-5215. Located in Lakewood, off of Bridgeport/McChord exit.
6114 Motor SW. European Cuisine.

E. R. Rogers - 582-0280. Located in Steilacoom, in a Historic 1891 Mansion, with a
view of the water. Very good prime rib. 1702 Commercial Steilacoom.".:

Lorenzo's - 272-3331. 2811 6th Ave. Good Italian food with casual setting.

Yen Ching Restaurant - 582-3400. 8765 S Tacoma Way. Chinese Mandarin & Szechuan Cuisine.

Places with dancins and food.

Leslie's - 582-4118. 9522 Brideport Way SW.

Raintree - 535-4044. 8620 Hosmer

Cuar-.rdork - '3i-S913. !?:'' f Pi.rific Ave.

Summer Sands - 564-6387. 2401 Mildred W.

CarcaLns Nemo's -. 564-o460. 4020 Bridgeport Way W

Black Angus - 582-6900. 9905 Bridgeport Way SW

Places -ith food .nd fun bars.

El Torito Restaurant and Cantina - 473-7676. 4801 S Ferry. Casual with Mpxiirn fond.

Chi-Chi Mexican Restaurante - 473-6434. 2205 S 40th. Casual with Mexican food. .

The Purple Rhino - 582-6330. 10115 S Tacoma Way.

Red Robin - 473-7447. 3901 S Steele.
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1.0 INTRODUCTION

1.1 Welcome

Welcome to Fort Lewis for a Project of Excellence Workshop on Centralized

Vehicle Wash Racks and Scheduled Maintenance Facilities sponsored by the

Department of Defense Environmental Leadership Project. The purpose of this

program is to thoroughly inform selected Army decision-makers about a

significant development in vehicle cleaning and maintenance operations which

has tremendous potential for:

o Increasing productivity

o Improving morale and the quality of training

o Reducing demands on potable water and wastewater treatment

o Reducing the generation of hazardous wastes, and

o Saving time, money, and effort.

The overall purpose of this workshop is to assure adoption of practical, cost

and energy efficient, industrial process modifications to reduce hazardous

waste generation at DoD facilities.

This two-day workshop will focus on the following aspects of this Project of

Excellence: .,. .

o Background and Purpose

o Project Description

o Alternative Technologies

o Project Requirements

o Production Benefits

o Environmental Benefits

o Demonstrations and Tours

This package of written materials is given to each participant for reading,

note-taking, and future reference. The front part of these materials

contains the Agenda, Response Survey, List of Participants, Description of

Participating Organizations, and Location Maps for the workshop.

1-1
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Interview With

LTG E.R. Heiberg III
Chief of Engineers anid Commander, U.S. Army Corps of Engineers

f ~ Can you cite an example of the Corps' Ia o-
ratories transferring technology to the

e ' Army?

'Nes. I can One example is the consolidated Washrack

acMIltanlco i in from maneuvers can be cleaned

wti10minutes. This ralty savroes ofX triing hours
annuaiv Another c(nfso lidated vehicle Waishrack Facilitv exists
at Fot Ltwis. and Armv Forces Command has programmed-

approximately U () million for consolidated Wshrack Facili-
ties w ithin the next five vears.

Army Research, Development and Acquisition Magazine July-August 1985



Each section corresponds to one or more of the scheduled workshop sessions,

demonstrations, and tours. Various audio-visual aids, such as slides,

exhibits, and a videotape, will also be used. The program is structured to . .

proceed from an overview of the project to a detailed description of project

requirements and benefits and a hands-on demonstration. Sessions consist of

sit-down discussions in the mornings and on-site demonstrations and tours in

the afternoon. .

The program is intended to be informal and flexible so that maximum interest

and information can be generated and transferred. All participants are

encouraged to ask questions and to contribute relevant observations from

their own experience for the benefit of the whole group.

Further information on any aspect of the program can be obtained from the 4

appropriate participants and participating organizations. Names, addresses,

and telephone number are listed in the front part of the training materials.

All participants are encouraged to send information concerning their past,

present, and future experience with measures to reduce hazardous waste

generation, both successful and unsuccessful, to the Defense Environmental

Leadership Project, for everyone's mutual benefit.

1.2 Background

1.2.1 Environmental Laws and Regulations

During the past 20 years the United states has experienced increased L
awareness of the impacts of people and technology on the natural and social

environment.

rr
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In the National Environmental Policy Act of 1969, Congress stated that:

"It is the continuing policy of the Federal Government . . to
* create and maintain conditions under which man and nature can exist..-.

in productive harmony, and fulfill the social, economic, and other
,. requirements of present and future generations of Americans."

Since 1969, Congress has passed and amended numerous laws to protect human

-" health and the environment. Major environmental legislation includes: "c..

1 . The Clean Water Act (CWA),

2. The Clean Air Act (CAA),

3. The Toxic Substances Control Act (TSCA),

4. The Resource Conservation and Recovery Act (RCRA), and

5. The Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA or "Superfund").

The U.S. Environmental Protection Agency (EPA) is primarily responsible for

developing regulations to implement and enforce these laws. EPA regulations .-

appear under Title 40 of the Code of Federal Regulations. Many proposals for

new and revised regulations appear in the Federal Register as laws change and

as understanding of environmental and regulatory processes increases. State

and local governments frequently adopt their own laws and regulations for

environmental protection.

Many Federal, State, and local regulations require that those who

generate wastes or release pollutants to the environment obtain permits to do

so. Individuals, businesses, and public agencies are responsible for

complying with environmental laws, regulations, and permit conditions which

pertain to them. They should comply in order to protect the environment and :-

the health and welfare of society. ::.

.,v
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* 1.2.2 The Resource Conservation and Recovery Act

Section 1003 of the Resource Conservation and Recovery Act (RCRA) of 1976

states that: "The objectives of this Act are to promote the protection of

health and the environment and to conserve valuable material and energy

resources." Subtitle C of RCRA directed the EPA to develop and implement a

national program to manage hazardous waste. In response to RCRA, EPA has I

,- established:

1. Criteria for the identification and listing of hazardous waste;

2. Regulations for generators and transporters of hazardous waste; and

3. Regulations and permit requirements for facilities which treat, .

store, or dispose of hazardous waste.

' The regulations require extensive labeling, recordkeeping, and reporting

practices to control hazardous waste "from cradle to grave."

* Once hazardous waste is generated, it is usually difficult and costly to

manage. Management methods include recycling, treatment, and disposal.

Recycling and treatment often result in some residual hazardous waste which

still requires disposal. Disposal methods include landfilling, underground

placement, and incineration. Much hazardous waste is currently landfilled,

.. but secure landfills which meet EPA requirements for hazardous waste disposal

are few in number, difficult to site, and costly to operate. In addition, b
there are many concerns about the long-term impacts and risks associated with

each method of hazardous waste disposal.

The Hazardous and Solid Waste Amendments of 1984 make RCRA more widely

applicable and more stringent in many respects (See Appendix 1.1 of these

training materials). For instance, the new provisions include:

1. Bans on placement of bulk liquid hazardous waste in landfills, and

on certain other disposal practices;

2. Requirements for double-liners and leachate collection systems at
surface impoundments and landfills;

1-4
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3. Additional requirements for monitoring groundwater and taking

corrective actions where needed;

4. Restrictions on a facility's permit life;

5. Authority to add conditions to a permit beyond those provided for

in the regulations; and

6. Requirements for generators and owners or operators of treatment,

storage and disposal facilities to certify that they have instituted a waste

minimization program.

As the management of hazardous waste becomes even more difficult and costly,

measures to reduce or entirely eliminate the generation of hazardous waste

become more attractive.

1.2.3 Federal Compliance With Pollution Control Standards

.* Executive Order 12088 (October 13, 1978) states that:

"The head of each Executive agency is reponsible for ensuring that
all necessary actions are taken for the prevention, control, and
abatement of environmental pollution with respect to Federal ".
facilities and activites under the control of the agency. The head
of each Executive agency is responsible for compliance with
applicable pollution control standards, including those established
pursuant to, but not limited to, the following" (See Appendix 1.2):

• ..

1. Toxic Substances Control Act,
2. Federal Water Pollution Control Act,
3. Clean Air Act,
4. Noise Control Act, and
5. Solid Waste Disposal Act, as amended (this includes the

Resource Conservation and Recovery Act of 1976 and the
Hazardous and Solid Waste Amendments of 1984).

*EO 12088 requires that each Executive agency cooperate with the EPA

Administrator and with State, interstate, and local agencies in the
-AN

prevention, control, and abatement of environmental pollution. It states

that:

"Whenever the Administrator or the appropriate State, interstate,
or local agency notifies an Executive agency that it is in
violation of an applicable pollution control standard, the

- - - . . ... ' .' .' . .' - " . '. - '. ' . - .' . -. -.. . .,, - -. " ' ' ." ." " " - ' .' " , -. ' : , ,- " .- ..1"- 5"



Executive agency shall promptly consult with the notifying agency
and provide for its approval a plan to achieve and maintain
compliance with the applicable pollution control standard. This
plan shall include an implementation schedule for coming into
compliance as soon as practicable."

"Exemptions from applicable pollution control standards may only be -

granted . . . if the President makes the required appropriate .'

statutory determination: that such an exemption is necessary (a) in
the interest of national security, or (b) in the paramount interest F

of the United States."

EO 12088 applies to all facilities and activities under the control of the

Department of Defense. Exemptions are not expected to be granted except

during mobilization or time of war.

1.2.4 DoD Policies Regarding Hazardous Waste

In May of 1980, the Office of the Assistant Secretary of Defense issued

Defense Environmental Quality Program Policy Memorandum DEQPPM 80-5 to

provide DoD policy guidance on the disposal of hazardous materials. The

Defense Logistics Agency (DLA) was designated the responsible agency within

DoD for worldwide disposal of all hazardous materials, except for those

• .categories of materials specifically designated for DoD component disposal.

DEQPPM 80-5 (Appendix 1.3) and Chapter XXI of DoD 4160.21-M (Appendix 1.5)

assign DoD components and installations with the responsibility to "Where

*" feasible, minimize quantities of hazardous waste through resource recovery,

recycling, source separation, and acquisition policies."

In August of 1980, DoD policy memorandum DEQPPM 80-8 affirmed that DoD policy

is: * .'

"To limit the generation of hazardous waste through alternative
procurement and operational procedures that are attractive
environmentally yet are fiscally competitive, (and) . . . to
reutilize, reclaim, or recycle resources where practical and thus
conserve on total raw material usage." (Appendix 1.4)
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In carrying out the intent of these policies, numerous studies have been

performed at DoD facilities which recommended modifications to industrial

processes to reduce the generation of hazardous wastes at the source, rather

than treating the wastes at end-of-pipe treatment facilities. Many of these

* studies recommended process modifications with excellent cost/benefit

ratios. Several of these have been successfully implemented. However,

others have either not been implemented or were improperly applied.

*1.3 The Defense Environmental Leadership Project

Military installations and programs have often had significant impacts on

the environment because of their location, size, and mission. In order to

encourage leadership in environmental protection the Department of Defense

has undertaken a major environmental program called the Defense

Environmental Leadership Project (DELP). A Project Office has been

established under the Environmental Policy Directorate of the Office of the

" Secretary of Defense to study long-term environmental issues that have

important cost and policy implications. Project staff are examining both ._

technical and policy issues in order to significantly upgrade DoD's
environmental perspective and performance.

In addition to its many other activities, DELP has developed and funded a

three-phased project, of which this workshop is a part of Phase 3, to

encourage the development and implementation of industrial process

modifications which reduce hazardous waste generation at U.S. Army, Navy,

and Air Force facilities. The goal of another DELP project is to develop an

incentive program so that commanders who adopt environmental protection

*- measures which save government money can retain the money for other

* activities. DELP is also developing methods to more realistically determine

the total costs of DoD hazardous waste treatment, storage and disposal

* activities.

1-7
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1.4 Project Goals and Procedures

DELP has been conducting this comp-ehensive three-phased project since mid-

1984. A major goal of the project is to develop an in-depth analysis of

both successful and unsuccessful attempts to reduce hazardous waste. .-.

Project procedures include:

1. Analysis of sites which have been previously studied for reduction

of hazardous wastes by either process modifications or change to alternative

processes. Sites include those where recommended modifications have been

successfully implemented, as well as those which showed potential benefits,

but where no action or inadequate action was taken.

2. Identification of management techniques that cause needed changes

to be implemented.

3. Integration of successful techniques into operational procedures

that will assure future adoption of practical, cost and energy efficient,

industrial process modifications to reduce hazardous waste generation.

The analysis concentrated on a few processes that generate the greatest

proportion of DoD hazardous waste. The Defense Department operates r..
industrial facilities to clean, repair, and recondition a wide variety of

military equipment, including airplanes, helicopters, ships, wheeled and ."" .

tracked vehicles, and other weapons systems and equipment. Metal finishing

operations are performed on military equipment and their components at more

than 100 DoD industrial facilities. Metal finishing operations generate most

of DoD's hazardous waste. These operations include:

1. Paint stripping,

2. Solvent cleaning,

3. Metal plating, and

4. Painting

Solvent wastes and toxic metal wastes from these processes are the principal

hazardous wastes at DoD facilities.

1-8

"" * ; "".'.-" " "" '".'. "-. "'.'.'." "."'.-- - -" * ' ;"-i .- " :. " " , " .



This analysis of process modifications is being conducted under the

assumption that the technology to reduce hazardous waste generation is

already in existence. This particular DELP project was not intended to fund

technology research, development, or implementation. However, project

deliverables, including reports, training materials, and three workshops, are

structured to promote technology transfer and to encourage wider use of

successful process modifications.

1.4.1 Phase 1: 40 Case Studies

During Phase 1 of the project, 40 cases of industrial process modifications

at Army, Navy, and Air Force installations were evaluated, and 18 cases were

recommended for further study during Phase 2. As shown in Table 1.1, process

modifications involving paint stripping, painting, metal plating, and

solvents represented most of the 40 cases. Additional cases involved

explosives manufacturing, jet engine test cells, fire fighting equipment,

fuel tank cleaning, and purchase and use specifications. Cases were

evaluated on the basis of costs, energy consumption, technical practicality,

management, incentives, and program monitoring and auditing. The primary

factor in evaluating the cases was not whether they had been successful, but

whether they were useful as examples of how such processes could be modified.

Many times, the success or lack of success of the modification can be

attributed not to the technology, but rather to the management, training, and

incentive programs that were developed and put into place along with the

technology. The Phase 1 report (CH2M HILL, February 1985) identifies

managerial techniques that stimulate acceptance and successful implementation

of the selected process modifications.
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Table 1.1 Type and Number of Process Modifications

Evaluated in Phase 1.

Number of Modifications Evaluated

Type of Operation Army Navy Air Force TotalI

Paint Stripping 1 2 1 4

Painting -3 2 5

*Metal Plating 3 9 1 13

Recycle of Solvents and
Other Organic Fluids 1 6 3 10

Explosives Manufacturing 4 -4

Jet Engine Test Cell - -11

* ~~Fire Fighting Training-1-1 -

Fuel Tank Cleaning-1-1

Purchase & Use Specifications - -1

Total 9 23 8 40

1-10
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Features of Successful Process Modifications

Industrial modifications were generally found to be successful; however, somep

modifications failed and others could not be adequately evaluated.

While there are specific circumstances and reasons behind the success or lack

of success of each modification attempted, two characteristics have been p.
integral parts of each of the successful process modifications and at least

one of these elements has been missing from the modifications that have been

less than successful. Very simply stated, in process modifications that were

successfully implemented, the end user was sufficiently motivated to make the OL..

change and the technologies were "elegant in their simplicity." Factors

which have motivated personnel included improved production rate or quality,

reduced overall costs, decreased manpower requirements, and decreased

quantity of hazardous wastes to be disposed of. Technologies that were

"elegant in their simplicity" were easy to operate and maintain, reliable,

and cost effective. Successfully implemented process modifications combined

effective technology and motivated personnel to significantly reduce

hazardous waste production by substantially changing the process,

substituting raw materials, or recovering and reusing waste by-products.

In general, a number of common features distinguished successful process

modifications from those that were not. These features are outlined below:

1. Production people were enthusiastically and actively involved in '.-*- -..

implementing successful process modifications. This usually required that

some incentive be offered by the modification, such as reduced manpower

requirements or simplification of the process. The change could not harm

product quality, and preferably was an improvement over existing processes. --...

2. A "champion," who strongly believed in the modification, ramrodded

the project, and overcame developmental problems and the inertia that

protects existing processes (especially those that function, although they

may produce undesirable wastes).

ft ...*.-..,



3. Care was taken to tailor the modification to the individual

facility. During design and installatioin, many operations personnel were

included to obtain their input and to inspire them to adopt the process

change. -.

4. Support was provided at a sufficiently high level in the chain of -.

command to influence production and environmental policy decisions.

Frequently, waste disposal and environmental protection had been viewed as

service functions, subservient to the mission of the facility, which was

usually production-oriented. Successful modifications usually required the

reallocation of resources from production functions to environmental --

protection. Allocation of manpower slots for environmental protection was

particularly difficult to obtain.

5. The technologies tended to require "evolutionary rather than

revolutionary" changes. That is, off-the-shelf equipment was adapted to a

new application, and special or complex equipment was avoided.

6. Successful modifications were straightforward and simple to

operate, thus requiring minimal training for personnel unfamiliar with the

technology involved.

7. Process reliability had to be high so as not to adversely affect .

production. Maintenance requirements were minimal.

8. At facilities where modifications were successful, true costs of

hazardous waste disposal were appreciated by management, and were considered

in the decision to implement the modifications. At DoD facilities, the

Defense Property Disposal Office (DPDO) takes hazardous waste, which must be

disposed of off the installation, without charge. This has resulted in a

disincentive to production people to reduce their generation of hazardous

wastes, since costs of waste disposal are not charged to production

activities. At some installations, industrial treatment facilities have been

sized to handle the existing waste flow. This has resulted in a disincentive

to reduce waste production.
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Phase 1 Evaluation Results

Table 1.2 (Table 13.1 from the CH2M HILL Phase 1 Report) shows the assessment k

of each case, and indicates the 18 cases recommended for further study in

Phase 2. Cases were favored in which modifications were seriously attempted,

had a widespread application, and had the potential of effecting a

significant reduction in hazardous waste generation. Cases recommended for

further study in Phase 2 of the project are designated with an asterisk (*)-

In all but two cases, the cases earning the highest score under an assessment

model were recommended for further study. The two cases earning high scores,

but not recommended for further study (Case No. 24, Solvent Recovery at Kelly

AFB, and Case No. 22, Dry Media Paint Stripping, Alameda NARF), both failed

to offer sufficient information to warrant further evaluation.

Some process modifications were not implemented for immediately obvious and

overwhelming reasons, such as lack of money or manpower. For these cases,

little additional useful information would be obtainable for further

evaluation. Cases were favored in which the modification was seriously

attempted, resulting in the production of reports or other information

suitable for further analysis.

Some of the cases involved wastes that would not be classified as hazardous

under EPA regulations. Since the purpose of this project is to evaluate

process modifications to reduce generation of hazardous wastes, these cases

were considered to be less useful than those that dealt with hazardous .

wastes.

An assessment model was prepared to help evaluate cases for consideration for

Phase 2 of the project. This model contained the following five criteria:

1. Concrete Example: Was there a modification proposed, and is

sufficient information available (i.e. existing operation, reports,

conversatiors with personnel) to perform a detailed study of the

modification?
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EVALUATION RESULTS (1)

CASE
No. FACILITY, MODIFICATION CRITERIA (1) STUDY NOTES REPORTA B C D E VALUE (2) (3) (4) SECTION

1 Hill AF, Dry Paint Stripping 1.0 1.0 1.0 1,0 1.0 10.0 S * 3.4.1
4 Robins AFB, Solvent Recycle 1.0 1.0 1.0 1.0 1.0 10.0 S * 6.4.1

10 Pensacola NARF, Spray Rinse 1.0 1.0 1.0 1.0 1.0 10.0 S * 5.4.4
26 Pensacola NAR F, Dry Paint Strip 1.0 1.0 1.0 1.0 1.0 10.0 S * 3.4.3
5 Tyndall AF8, Solvent Recycle 0.7 1.0 1.0 1.0 1.0 9.4 U b * 6.4.2

18 Anniston Army Depot, Plating 1.0 1.0 0.7 1.0 1.0 9.4 S * 5.4.7
8 Norfolk NSY, Solvent Recycle 1.0 0.5 1.0 1.0 1.0 9.0 S * 6.4.4

24 Kelly AFB, Solvent Recycle 0.5 1.0 1.0 1.0 1.0 9.0 N g 6.4.5
7 Norfolk NARF, Heptane Recycle 1.0 0.7 0.7 1.0 1.0 8.8 U a, c * 6.4.3

22 Alameda NARF, Dry Paint Strip 0.3 1.0 1.0 1.0 1.0 8.6 N k 3.4.2
23 Watervliet Army Arsenal, Modern Plating 0.5 1.0 1.0 1.0 0.7 8.4 S * 5.4.10I
6 Lockheed(USAF), CD Plating 1.0 0.5 0.7 1.0 1.0 8.4 S * 5.4.1

16 Tobyhanna AAP, Waste Treatment 1.0 0.5 0.7 1.0 1.0 8.4 S * 5.4.6
27 Pensacola NARF, Water Primer 1.0 0.5 0.7 1.0 1.0 8.4 S 4.4.3
39 Anniston Army Depot, Solvent Recycle 1.0 0.5 0.7 1.0 1.0 8.4 S * 6.4.9
33 NARF'sIVD of Aluminum 1.0 0.7 0.7 1.0 0.7 8.2 S * 5.4.13
2 Hughes (USA F), Powder Coating 1.0 0.5 0.5 1.0 1.0 8.0 S * 4.4.1
3 Lockheed (USAF), Painting 0.7 0.3 1.0 1.0 1.0 8.0 U a * 4.4.2

40 Norfolk NSY and NAR F, Shelf Life 0.5 1.0 1.0 0.5 1.0 8.0 U b * 11.4.1
12 Charleston NSY, LICON Unit 1.0 0.5 0.7 1.0 0.7 7.8 U c, d, e, f * 5.4.3
9 Pensacola NARF, LICON Unit 1.0 0.5 0.7 1.0 0.7 7.8 U c, d, e, f 5.4.2

14 Radford AAP, Pink Water 1.0 0.7 0.5 1.0 0.3 7.0 S 7.4.3b
29 Pensacola NARF, Solvent Recycle 0.3 0.5 0.7 1.0 1.0 7.0 U mn 6.4.6
34 Navy, Electrostatic Paint 0.5 0.5 0.5 1.0 0.7 6.4 U e 4.4.3
30 Pensacola NARF, Machine Coolant 1.0 0.3 0.3 1.0 0.5 6.2 U e, 1 6.4.10
13 Radford AAP, NOx Control 1.0 1.0 0.5 0.0 0.3 5.6 U d, h 7.4.1
15 Milan AAP, Pink Water 0.7 0.5 0.3 1.0 0.3 5.6 S 7.4.4
20 Alameda NAR F, Rinse Controls 0.3 0.5 0.3 1.0 0.7 5.6 U e, j 5.4.9
25 Holston AAP, NO Treatment 1.0 1.0 0.5 0.0 0.3 5.6 U d, h 7.4.2
38 Navy, Fuel Tank leaning 0.5 0.5 0.5 0.3 1.0 5.6 U e 10.4.1
28 Pensacola NARF, Epoxy Paint 0.3 0.5 0.3 1.0 0.5 5.2 U f, d 4.4.3
31 Mare Island NSY,Plating 0.3 0.5 0.3 1.0 0.5 5.2 S 5.4.11
19 Alameda NARF, CN Rinse Changes 1.0 0.0 0.0 1.0 0.3 4.6 S 5.4.8
35 NAS~s Fire Fighting 1.0 0.3 0.3 0.0 0.7 4.6 S 9.4.1
36 Charleston NSY, Refrigerant 1.0 0.5 0.3 0.0 0.3 4.2 S 6.4.7I17 Anniston Army Depot, Wet Paint Strip 0.0 0.0 0.0 1.0 1.0 4.0 N i 3.4.
21 NARF Dry Jet Engine Test 1.0 0.0 0.3 0.0 0.5 3.6 S 8.4.1
32 NA RF's Water Over MeCI2  0.0 0.0 0.0 1.0 0.5 3.0 N i 5.4.12
37 Norfolk NSY, Refrigerant Recycle 0.3 0.5 0.3 0.0 0.3 2.8 U c 6.4.8
11 Pensacola NA RF, Cond. Recovery 0.5 0.0 0.0 0.0 0.5 2.0 N g 5.4.5%

FOOTNOTES TO TABLE 13.1
It) Key to evaluation of mnodstication,

Each, .vioddficatio, was m~Wd a seoem for each of the five criterie applied in mealating * given mhodification. The criteria
apled and the five ot., pousble tor each criteria. wte dswin below. The totel =pe we, then doubled to corn up
with the study .81.0eassighd

Wo-Ght..9 Value
C~w.10 0.7 05S 0.3 0.0

A Conctte Exrnpie Yes Ouetonabie No

B Wmse Reduction MOW10 Modertet Minor
C Wbne Genetto. Mhaw Moderate M~no.
D EPA tfawestew Yes Swaretrises No
E Potential L-e Widespreed Limited Unquet

(2) S Proemowetficton ws ~ rdgied in thatt arshied i oal. *9stftct~fne d sunble. TABLE 1.2 Phase 1 Eval uation of
U Procs ,nodfs'"bo,, we, judged not successful fo. reasons deineted under "Noteo

N Proesm nsodtficattoni wet not yesl 110101M nted, or there was mot w~ttcrent information available to "&ltustte 40 Ca se Stud ie s
rricd,ticavo.,

13) NOTES (Reasons tor Lack of Success)

a Negative impact on product qouality.
b akof auhrty by those afftopting to vniamwnI the rnodfto April

cLoch of naripower Source: CH2M HILL, Arl1985.
d ,elsetsI,tv or ,neintanat * %
0 Inapopria,,te tect,,,o l ication
f Required skilled opertorst
0 Procem eofust-on in pogress. nsufficier ;ntormst,on -
h Proess conwinables orongr cornvercal lv availuable.

I No ofo st ocat the wasuirnow,,oroeien ow TABLE 13.1
ot snollenrted. pending dernonstratvon results at other facilties.

Physical properties of the thateri.l to be recycled hept changing.

in Operation was discontinue-el s, to lack of tscdtncal ejpont and incentives to reduce hazetalm wastes. 1 -14 EVA LUATIO0N OF
(4 Feo-ndedt tor addstlone study during Phase 2 of the poel bleed onMA vatudnoe end aeinleilisty AESTDE
of ,ntorinet, to "&lust@ -AESUDIE
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2. Waste Reduction: To what extent would the proposed modification,

if successful, affect a significant reduction in waste generation at the

facility? t

3. Waste Generation: At the average facility using the industrial

process, how much waste is produced that would be affected by the proposed

modification?

4. EPA Hazardous Waste: Would the affected waste be classified as a

hazardous waste under EPA regulations? (For a detailed description of EPA

hazardous waste regulations and definitions, see 40 CFR Part 261 --

Identification and Listing of Hazardous Waste.)

5. Potential Use: How widely is the process used in the Armed

Services? Would the process modification have widespread application?

Notice that the five criteria do not judge the success (or lack thereof) of a

given modification. The five criteria were used in Phase 1 to determine

which cases would be most valuable for further study in Phase 2. They were

also used in Phase 2 to select three Projects of Excellence for the Phase 3

workshops. -

The evaluation of whether or not a process modification was successful was

separated from the determination of its value as an example for further

analysis. To determine if a modification was successfully applied, it was
determined whether or not the modification had been implemented as proposed,

proved cost-effective, and was sustainable or capable of being carried on

indefinitely. Modifications that met these criteria were classified as

successful (S). Those process modifications found not to be successful (U)

failed for a variety of reasons, which are explained in footnotes (a through

m) to Table 1.2. Those modifications for which insufficient information was

available, or for which implementation was tuo early in progress to evaluate,

are designated with an N; and the rationale for this designation is also 7.

explained in footnotes to Table 1.2. h-

-1.. ,-," -". ".' " -. - ""-",i -. ""-.-,'-'" ' " <' ."-"-i-"'..-" .'>i-'-.'.i-".';'; 2"." .'" "i.-'-.'.'.'.'.-.i"-"." '-.'-.,-." -." " :" . *.



The 18 cases recommended for further evaluation included 13 that were

successful and 5 that were not. By service, there were 3 Army, 6 Air Force

and 9 Navy cases, approximately proportional to the distribution of the

.original 40 cases.

By industrial process, 7 of the cases involved modifications to plating

operations, 5 were for modifications to painting or paint stripping, 5 were

for modifications to recover solvent, and 1 was to modify purchase and use

specifications to reduce disposal of items whose shelf life had expired. I
Selection of these cases fulfills the objective of the contract to "...focus

on a few processes that generate the greatest proportion of DoD hazardous .

wastes..."

Among the 18 cases, there were numerous candidates for the three "Projects of ,.--

Excellence" to be selected during Phase 2 of the project.

1.4.2 Phase 2: 18 Case Studies

During Phase 2 of the project, 18 case studies were further evaluated and

three Projects of Excellence were selected. Since it was extremely difficult

to obtain information about Case No. 23 (Modern Plating System at Watervliet

Army Arsenal) and Case No. 40 (Purchase and Use Specifications), they were

replaced with two additional Army case studies at the beginning of Phase 2. .

These process modifications are the Centralized Vehicle Wash Racks and

Scheduled Maintenance Facilities at Fort Lewis and Fort Polk (Case Nos. 41

and 42).

The 18 case studies were ranked according to their study value and

application success as shown in Table 1.3 (Table 6-1 from the CH2M HILL Phase

2 Report). The three top-ranked cases were selected for Phase 3.

1-16
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1.4.3 Phase 3: 3 Projects of Excellence

As a result of all the evaluations the following three case studies were

selected as the most appropriate to fulfill the overall goals of this

project:

I. Plastic Media Paint Stripping at Hill Air Force Base, Ogden, Utah.

2. Innovative Hard Chrome Plating at Pensacola Naval Air Reworkp .. .

Facility, Pensacola, Florida.

3. Centralized Vehicle Wash Racks and Scheduled Maintenance Facilities

at Fort Lewis, Washington.

Plastic media paint striping at Hill Air Force Base was selected for the

following reasons:

1. Widespread DoD adoption has the potential of reducing the costs of
operation by at least $100,000,000 per year, a significant internal incentive
to production and management people to implement this change.

2. Adoption of the process would eliminate one of the major liquid

hazardous waste sources in the armed services.

3. Its applicability is widespread, potentially applicable at every

military installation.

4. The process is easy to operate and involves adaptation of

conventional technology.

5. From a production standpoint, manpower requirements are

significantly reduced, product quality is improved, and production costs are

significantly decreased.

The zero discharge chromium plating system, developed at Pensacola NARF by

the Naval Civil Engineering Laboratory (NCEL) at Port Hueneme, likewise

combines the incentives of production improvement with reduced hazardous

waste production. The process is also widely applicable. From a production

standpoint, rejection rates are drastically reduced, plating rates are ji
increased, and fewer plating baths are required to plate the same number of

parts. In addition, frequency of plating bath dumps has been reduced and

industrial wastewater treatment has been simplified.

1-18



INDUSTRIAL PROCESSES

To Reduce Generation of
Hazardous Wastes At
DOD Facilities

Eauton EDDIOOOO OE E"(40 C,.) 0 DJI00OE0000

Detailed
Evauaton1111111-i~ ~ ~~ ,7,'1 [7i- I17 7'i17

Training PROJECTS OF EXCELLENCE

A3P i r~ Foc Army Navy %N

Case Distribution
Category Phm 1 Phle 2 POE

(40) (18) (3)
Paint Stripping 4 2 1
Solvent Cleaning 10 7 1 ", .-.
Plating 13 6 1
Painting 5 3 -

32 18 3

Technology
Elegant In Its Simplicity

e Solvent Recovery Stills

. Vehicle Wash & Maintenance
* Spray Rinse System
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The central vehicle washracks and vehicle maintenance facilities at Fort

Lewis, Washington, were selected principally for their segregation of

exterior vehicle washing from vehicle maintenance and engine compartment

. cleaning. Conventional cleaning with cold water, solvents, and detergents on

open pads resulted in a significant contamination of stormwater. The ..

modification uses off-the-shelf high pressure hot water cleaning equipment for

engine compartment cleaning, eliminating the use of solvents and greatly

- reducing the volume of waste requiring treatment. The overall system has

- also greatly reduced the manpower requirements for vehicle cleaning.

* Significant cost savings are projected compared to the previous operation.

During Phase 3, two-day workshops are being developed and given at each of

the three sites. The workshops are designed for decision-makers in each of

the three services, including managers, engineers, and operators who are

- responsible for similar military industrial processes at other facilities.

* The goal of the training programs is to give firsthand knowledge of highly

.. successful process modifications and an understanding of why they have been

successful, so that participants will be even better equipped to take the

lead in adopting similar process modifications at their own facilities.

1.5 General Reconnendations for Successful Process Modifications

Based on the case study analysis in Phases 1 and 2 of this report, the

"'* following recommendations were made for enhancing the likelihood of success

for future process modifications:

1. Identify the potential advantages and disadvantages of including

* the costs of hazardous waste disposal in production budgets so that they will

be used in production decisions.

2. Investigate the possibility of providing incentives for hazardous

waste reduction efforts (e.g., returning money not spent on disposal to the *

base recreation and welfare fund).

1-20



3. Include production people in the design effort; since they will be

left to operate the modified process, they need to feel that it is theirs.

4. Ensure that environmental effects are considered as important as

production when conflicts between the two arise. It may be desirable to make

environmental rating one of the evaluation criteria for the base commander.

5. Ensure that adequate funding is provided to support wider adoption

of proven process modifications.

6. Ensure that appropriate adaptations are made to all technologies

(even off-the-shelf systems) before transferring them to facilities where

they have not been tested; thus, each technology will be "tailored" to the

individual facility.

7. In view of the typically high turnover rate among operations

personnel, ensure that a sufficient number of personnel are trained to

provide back-up operation when necessary.

8. Ensure that the data collected to predict costs and benefits of a

particular technology are accurate, valid, and sufficient.

9. Ensure that design personnel devote sufficient time, after

equipment installation, to inspecting the system for proper operation and

maintenance.

10. In considering locations for future demonstration studies, select

- only facilities where the responsible personnel are enthusiastic about the

study.

11. In conducting future demonstration studies, ensure that sufficient r
manpower is assigned and that the personnel are adequately trained, well

supervised, and not fully commmitted to other projects. . *.

12. Whenever possible, make adaptations to off-the-shelf equipment with

a proven record of reliability rather than selecting specialized or

complicated equipment.

Again, welcome to Fort Lewis for the Project of Excellence Workshop on

Centralized Vehicle Wash Racks and Scheduled Maintenance Facilities. The

remaining sections of these workshop materials discuss numerous technical,
environmental, and economic aspects of this highly successful project to

reduce hazardous waste generation from vehicle cleaning and maintenance

operations at DoD facilities.

1-21
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I Presented by Richard Boubel, Project Officer, DELP

I-N

AL

TIOA

DEFENSE ENVIRONMENTAL LEADERSHIP

PROJECT4

INAUGURATED JANUARY 1984 L

REPORTS TO THE DIRECTOR OF ENVIRONMENTAL POLICY, OASD

PURPOSE

oTO IMPROVE COMPLIANCE

o TO REDUCE WASTE
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PRESS RELEASE

DEFENSE ENVIRONMENTAL LEADERSHIP PROJECT

Environmental protection is a multi-billion dollar DoD effort. Non- F

compliance with environmental laws and regulations will adversely impact DoD -, -.operations, resources and Congressional support. DoD is the largest federal 'generator of hazardous wastes, and the public, news media and Congress view

environmental protection from hazardous wastes as a high national priority. .
Environmental protection cannot be avoided or ignored. The nuclear power
industry, for example, used the best engineering, planning and economic .-L
talent available. The one area overlooked, environmental protection,
ultimately crippled the industry.

The environmental leadership project was initiated to provide DoD a needed
resource for long-range planning and policy development. The project has
undertaken 18 tasks which can be grouped broadly under "compliance" and L
"waste stream reduction". Compliance is necessary to avoid crippling our
installations and production base, and waste stream reduction will reduce
disposal costs and future disposal-related problems.

The leadership project approach of planning to avoid problems will ensure
least cost compliance. Resources not required for environmental protection
are freed for other Defense programs. Effective planning and management are
used to identify and solve problems before they become more costly.
Environmental protection need not be complex and costly, if handled properly.

The project team is dealing with some tough environmental issues -- problems
like groundwater protection, solvent recovery, regional hazardous waste
treatment, hazardous waste storage construction criteria, environmental
audits, and low-level radioactive waste disposal. These and future issues
will improve significantly DoD's national leadership position in
environmental protection and avoid the pitfall of non-compliance.

1-23
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INDUSTRIAL PROCESS MODIFICATION TO
REDUCE HAZARDOUS WASTE GENERATION

o PHASE I - STUDY OF EXISTING INFORMATION

o PHASE II - IN-DEPTH ANALYSIS OF A FEW DOD -.7
INDUSTRIAL PROCESSES

o PHASE III - SELECT ONE PROCESS FROM EACH SERVICE
AS A DEMONSTRATION PROJECT OF EXCELLENCE

DOD NEEDS AN INCENTIVES PROGRAM FOR HAZARDOUS WASTE
REDUCTION/RECYCLING

o TO PROVIDE UP-FRONT MONEY FOR WASTE
REDUCTION PROJECTS.

o TO RETURN BENEFITS TO THE INSTALLATION
COMMANDER.

J. '

FUNCTIONAL DESCRIPTION OF THE ENVIRONMENTAL, PRODUCTIVITY
ENHANCING CAPITAL INVESTMENT (PECI) PROGRAM

1-24
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THE DEPARTMENT OF DEFENSE

* PRODUCTIVITY ENHANCING
CAPITAL INVESTMENTS

PROGRAM STATUS REPORT

PREPARED BY
THE DEFENSE PRODUCTIVITY PROGRAM OFFICE

FOR THE
ASSISTANT SECRETARY OF DEFENSE .

FOR

* MANPOWER, INSTALLATIONS AND LOGISTICS

MARCH 1984
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EXECUTIVE SUMMARY

The Department of Defense (DoD) is pleased to report, once again, on the
status and achievements of the DoD Productivity Enhancing Capital Investment
(PECI) Program. In addition to providing specific information on this
program, this report will describe the relationship of the PECI Program to
many other DoD productivity initiatives, ranging from established programs for
employing modern industrial and management engineering techniques to the
Department's relatively new emphasis on work force motivation and efficiency Ireviews.•.....<

The Department is very proud of its efforts. Since the initiation of
the PECI Program in 1977, a broad range of avenues for productivity ,
improvement have been investigated and pursued. Many have become institution-
alized in DoD management practices. Others are promoted as "self-help" tools
whereby managers can cope with the demands of increasing technology and
constrained or diminished resources. The Department recognizes that if it is
to be effective in maintaining a strong and ready Defense force, it has a
commensurate responsibility to do this in the most efficient manner -- a
process which means getting the greatest return from the dollar and manpower -.
resources provided by the American taxpayer. DoD's PECI Program is a very
necessary effort to this end with a demonstrable impact.

Initially started as a means of capitalizing on small dollar quick -
return investment opportunities, the PECI Program has since evolved into a
broad strategy for productivity improvement. As presently structured, it
involves three distinct but directly related funding strategies -- the
Productivity Enhancing Incentive Fund (PEIF) for small dollar quick return
equipment projects; the Productivity Investment Fund (PIF) which focuses on
larger long-term investments with a payback period of four years or less; and
Component Sponsored Investment (CSI) funding which complements the OSD-
sponsored PIF but is more flexible to react to goals and priorities of the
individual Military Service or Defense Agency. Projects financed through each
of these funds are selected competitively on the basis of their economic
merit and an assessment of their technical and operational potential.

Together these three funding strategies have invested a total of $605
million over the past four years to acquire modern technologies and
facilities. The savings from these investments are expected to total over .
$3.0 billior by 1990, through either direct reductions in Defense budget
requests or by allowing DoD managers to plow back savings and thereby
accomplish increased missions or attack critical backlogs within fixed

p resource limitations. Equally as important, these PECI funds have become a
cornerstone in many of the Department's other productivity initiatives by

1.-.
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providing ready and dedicated financing for opportunities identified through
the Commercial Activities, Efficiency Review and Work Force Motivation
Program. PECIs have also served as an avenue to foster infusion of high
technology projects into the Defense operational mainstream. Funds have been
provided for such wide-ranging projects as DoD's Logistics Applications of
Automated Marking and Reading Symbols (LOGMARS) project involving the use of
machine readable bar coding in logistics activities and the installation of
technologies developed through the Manufacturing Technology Program in the
repair of sophisticated weapons systems. Modern equipment has also been
procured for the Defense laboratories, enabling them to greatly improve the
testing of new materials and systems at significantly lower costs.

Statistics on the PECI Program are impressive. Visible support by top
DoD management, a sharp focus on high-payoff investments, and an ultra-
conservative level of funding have resulted in a continuing increase in the -.'.

expected level of returns from PECIs. Savings to investment ratios for the
fast payback PEIF investments have grown from approximately $10 to $1 for
Fiscal Year (FY) 1977 investments to $13 to $1 for FY 1983 investments. Many
of the individual investment projects return about $15 for each dollar
invested during their average nine year life span. The larger PIF
investments, because of their longer expected life, have shown a much greater
growth in expected savings. First funded in 1981, the savings to investment
ratios have dramatically increased from 6 to I in that year to 14 to 1 for
projects included in the FY 1984 Budget request. Projects now in the FY 1985
Budget reflect a ratio of 22 to 1, with an expected internal rate of return
of over 80 percent.

In addition to the tangible benefits from PECIs, which include expected
manpower savings of over 17,500 spaces, these investments have also produced
a variety of intangible benefits such as improved work methods and
conditions, increased ability to cope with complex and mounting workloads,
and motivation for innovative productivity enhancing actions.

The program complements DoD's Asset Capitalization Program (ACP) in
industrially funded activities and planned modernization efforts across the
Department. More importantly, it recognizes and acknowledges the fact that
the Department's greatest asset is the initiative shown by its people. PECI
has received the full support of Defense management at all levels. With its -
present maturity, it is deserving of the support of the Congress for it
represents concrete evidence of DoD's ability to achieve tangible economies
through a judicious investment policy.

Contact: Mr. Richard J. Power, Director
Defense Productivity Program Office2 Skyline Place, Room 1404

5203 Leesburg Pike
Falls Church, Virginia 22041-3466
Phone: (703) 756-2346
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2.0 PROJECT DESCRIPTION

2.1 Process Description

Vehicle washing is an important daily Army activity. All
tracked and wheeled vehicles must be kept clean to increase
the useful life of the equipment and allow proper inspection
and maintenance. During field operations, vehicles can
accumulate significant amounts of exterior and interior
soil. For example, in certain areas of the country, tanks 4
can accumulate up to one ton of exterior soil during a
normal field maneuver. Interior soiling also occurs which
can affect the accuracy of the sensitive instruments
contained in the vehicle. In order to provide proper
maintenance, interior and exterior cleaning must be
performed. L

Cleaning to remove exterior soil from both tracked and
wheeled vehicles is typically conducted at the end of
training exercises, after road testing a serviced vehicle,
and before inspections. Except for fuel transport vehicles,
the cargo areas of vehicles are cleaned during exterior
cleaning as well. Exterior cleaning is accomplished using a
number of methods which include "bird baths" (large
vehicle-sized bath tubs) and manual or automatic spray
booths. The method selected for cleaning is dependent on
the types of soil encountered during field activities, the
amount of soil collected during these activities, and the
amount of energy needed to remove the soils.

Interior vehicle cleaning often requires a different
technique than is used for exterior cleaning because of the
sensitive, sophisticated electronic, mechanical, and optical
equipment housed in the vehicle (U.S. Army Corps of
Engineers, Undated).

Maintenance cleaning is performed on virtually all Army
vehicles. Engine compartments are routinely cleaned before
scheduled maintenance, unscheduled repairs, daily
maintenance, and regular inspections. The Construction
Engineering Research Laboratory (CERL) of the U.S. Army
Corps of Engineers (USACOE) has reported that maintenance
cleaning is conducted at approximately 3,000 maintenance
shops and 2,000 washracks in the continental United States
and overseas (U.S. Army, CERL, November 1982). Maintenance
cleaning is conducted to remove large amounts of oil,
grease, and dirt from major mechanical and protective
components including engines, hydraulic equipment, and
transmissions.

Scheduled maintenance is primarily preventive in nature. It
involves cleaning and inspecting vehicle components,
greasing, oiling, changing lubricant, cleaning and replacing".'.'
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filters, and testing. Scheduled maintenance is the major A...
activity within a motor pool area. Engine cleaning and
petroleum, oil, and lubricant (POL) transfer are the major
sources of pollution during scheduled maintenance cleaning.

Unscheduled maintenance is conducted primarily to correct
acute or chronic vehicle component failures. Daily
maintenance is primarily preventive, involving activities
such as inspecting belt tensions and checking fluid levels.

2.2 Magnitude of the Problem .

At most Army bases, cleaning and maintenance activities are
combined in the same area (e.g., vehicle washrack, vehicle
grease rack, or the hardstand area). As a result, the -.
entire area becomes a source of pollution. These equipment
maintenance facilities are designed such that all wet
maintenance operations (e.g., oil changing and equipment
cleaning) are performed in surroundings which make effective
pollution control difficult and expensive (U.S. Army, CERL,
August 1981). In many cases, newly designed facilities are
a reflection of old facility designs which do not include
new and used oil transfer and storage or proper wastewater
treatment facilities.

Sources of wastewater from maintenance operations include
the following:

1. Vehicle and equipment cleaning
2. Heavy maintenance cleaning (engine and engine

compartment cleaning)
3. Oil changing and lubricant application
4. Improper handling and storage of new and used POL
5. Small parts cleaning
6. Radiator flushing
7. Vehicle and equipment parking

The quantity of wastewater generated at each facility will
vary; however, those facilities having a greater number of
vehicles are expected to generate a greater amount of
wastewater.

Exterior and interior vehicle cleaning activities generally
result in wastewater which contains primarily soil, water,
and small quantities of oil (unless solvents or other
cleaners are used). This wastewater is manageable by
itself; however, when combined with wastes generated from
maintenance cleaning activities, wastewater treatment and
disposal problems become significantly magnified.

At older facilities, high volume, low pressure cold water .
cleaning systems are typically used for maintenance
cleaning. Because this type of system is ineffective in
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removing most oily materials, solvents, detergents, and
other cleaners are often used in combination with the water.

This method of cleaning results in a complex wastewater
which is difficult and expensive to treat. Wastewater
treatment at these facilities generally consists of a
gravity oil separator which is ineffective in removing I
emulsified oil and solvent contaminants. The wastewater
generated at the combined facilities can result in NPDES
permit violations if discharged directly to a receiving
stream or operational problems if discharged directly to the
installation's wastewater treatment plant.

Since these activities are often conducted at the washrack
or hardstand area, the amount of wastewater (including
stormwater) generated is large. Installation of a
pretreatment system would be impractical unless the existing
maintenance area can be modified to reduce the amount of
wastewater generated.

Water used for vehicle cleaning represents a major
percentage of the total water used at most installations.
In many locations (e.g., the desert Southwest), water
supplies are limited, sometimes severely. Methods for
reducing the amount of water needed for vehicle cleaning and
alternatives for resue are necessary.

In several cases, new central vehicle wash facilities (CVWF)
have been constructed which do not work properly (e.g., Ft.
Riley, Ft. Carson, and Ft. Knox). Due to the soiling
conditions present in the area, the wash facilities
constructed could not adequately clean the vehicles.
Adtomatic spray systems were provided for primary cleaning
in places where bird bath facilities were required. Spray
booths were provided for wheeled vehicles but did not work
due to electronic equipment malfunctions and the odd shapes
and sizes of some of the wheeled vehicles. Both the water
pressure and volume provided to clean the vehicles were
inadequate.

Filling and draining of cleaning facilities could not be
accomplished in a reasonable length of time due to
improperly sized pumping equipment. Ingress to and egress
from the primary cleaning facilities (drive-through baths)
were difficult, if not impossible. Vehicle cleaning times
were excessive and resulted in inadequate cleaning.
Oil/water and grit separation facilities were not designed
to allow proper cleaning, and industrial wastewater was used
for washwater makeup without proper removal of contaminants.
Front-end loaders could not enter and exit the separator to
remove grit.

Figures 2-1 and 2-2 show a typical tracked vehicle.
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Figure 2-1. Tracked vehicle during field maneuvers.

Figure 2-2. Tracked vehicles can accumulate up to a ton of soil during field
activity.
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2.3 Technologies Available to Reduce Hazardous Wastes
from Washrack Operations

The ultimate purpose of vehicle washing and maintenance
facilities is to provide an environment to Army personnel

4which is conducive to proper vehicle cleaning and
maintenance. Because soiling conditions and equipment
requirements vary from facility to facility, there is no
single "correct" design or layout. However, there are some
general modifications which could be applied to reduce the
generation of wastewater containing hazardous contaminants.

The modification showing the most promise for significant
results is to physically separate vehicle washing facilities
from maintenance cleaning facilities. This modification
segregates the two types of wastewaters generated, which are
significantly different in character and treatment
requirements. Separating the washing operations from the
maintenance operations results in the following advantages:

1. Wastewater at both locations that can be easily
treated using conventional methods

2. Increased waste oil collection

3. Decreased solvent and detergent usage

4. Improved maintenance and exterior cleaning
efficiency

5. Lower water usage for vehicle washing due to direct
water reuse

6. Reduced operation and maintenance (O&M) cost, since

stormwater treatment is not required

7. Fewer troop manhours for cleaning

Existing vehicle washracks could be abandoned and replaced
with one or two CVWFs per Army base. The facilities should
be designed to reduce stormwater flow from the area. CVWFs
also require that only one or two wastewater treatment
systems be built instead of many. In short, CVWFs
centralize wastewater treatment, reduce the quantity of
wastewater generated, generate a wastewater treatable by
conventional methods, increase the chances of spotting
maintenance problems, and reduce capital and O&M costs. New
modern facilities can also help induce military personnel to
make proper use of the facility.
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New CVWFs should include the following features:

1. Separate wash facilities for tracked and wheeled
equipment

2. Improved washing equipment for tracked and wheeled
vehicles

3. Effective wastewater treatment systems which allow
either direct discharge to a surface-water body or
direct recycle (e.g., settling, flow equalization,
intermittent sand filtration, filtered effluent
storage) (U.S. Army, CERL, July 1977)

4. Proper cleaning facilities and equipment for the
types of soiling conditions expected (e.g., no
"bird bath" facilities in areas where light soiling
conditions exist)

Initiating these modifications can significantly reduce the
quantity of wastewater generated while still allowing
vehicles to be cleaned in an acceptable amount of time. The
resulting wastewater can be treated using conventional
methods to meet the discharge standards presented in Table
2-1. This method of treatment also allows treated water to
be recycled back to the wash facility.

Table 2-1
EFFLUENT QUALITY CRITERIA

(U.S. Army, CERL, August 1981)

Parameter Concentration

Total Suspended Solids (mg/L) 300 maximum
200 average

Total Oil and Grease (mg/L) 100 maximum
50 average L

pH (units) 6-9

BOD5 (mg/L) 400 maximum
300 average

Note: Effluent shall not contain any visible sheen; effluent
shall be compatible with and not interfere with an
installation's domestic wastewater treatment processes.

Historically, maintenance facilities have been on or
adjacent to the hardstand and washrack areas. Because of
the large surface area involved and widespread pollution,

2-6
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contaminated stormwater treatment has become a major
challenge. Scheduled maintenance activities, therefore,
should be conducted in either retrofit facilities (upgraded
existing motor pool areas) or new maintenance facilities.
The upgraded or new facilities should be designed for high
maintenance efficiency, pollution control, and spill
containment. To prevent stormwater problems, the service
area should elevated. In addition, the service area should
be divided into a dry oil changing area and a wet
maintenance cleaning area. Waste oil can then be collected
in the oil changing area and stored for separate recycling
or disposal.

In the maintenance cleaning area, the engine packs can be
cleaned. Hot water cleaning equipment, instead of steam or -
cold water with solvents, detergents, and other cleaners,
can be used for maintenance cleaning. High pressure, low
volume hot water cleaning without chemicals has been found
to be more effective than cold water cleaning or steam
cleaning in combination with chemical cleaners; in addition,
it generates a smaller volume of wastewater, which can be
treated using conventional treatment technologies. The .
recommended operating criteria for hot water cleaning
equipment include 800 pounds per square inch (psi) operating
pressure, 130*F operating temperature, and a 25 degree
nozzle-spray pattern with a flow rate of 3.5 gpm (U.S. Army,
CERL, August 1981).

Figures 2-3 and 2-4 show portions of an M-60 tank before and
during cleaning operations.

2.4 Vehicle Washrack Case Studies

2.4.1 Vehicle Washrack at Ft. Polk, Louisiana

Ft. Polk Army Base in Leesville, Louisiana, constructed two
new CVWFs in 1982. The base has recently completed
construction of four new scheduled maintenance facilities
and 12 more are under construction.

Prior to construction of the new CVWFs, individual washracks
with potable water were heavily used for cleaning. The

. - production rate at the existing washracks was 3.5 hours for
12 people to clean 6 tracked vehicles. Due to the high
concentration of solvents, sediment, and oil in the
wastewater from the washracks and the turbulence created
during the cleaning operation, an emulsified, frothy waste,
referred to at Ft. Polk as "chocolate mousse," was formed.... and required proper disposal. This frrthy waste was not a !

defined hazardous waste according to standard testing (e.g.,
ignitability, reactivity, corrosivity, and EP toxicity);
however, some solvent contamination was present. The frothy
waste contained 20 to 75 percent water, which made solvent
recovery economically infeasible. Commercial disposal of

~'-~' '*2-7
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this waste product was estimated to be $0.80 per gallon
F.O.B. the disposal site. Approximately 15,000 cubic feet
of the frothy waste were generated annually. This resulted
in a disposal cost of $84,000 per year (15,000 cf/y x 7 9
gallon/cf x $0.80/gallon = $84,000/year) plus transportation . . .
costs.

The new CVWFs each have three lanes and were designed .--. .
specifically for exterior cleaning of tracked vehicles. 4%__
These facilities use nonpotable water as a water source.
The production rate for these new facilities is one hour for
12 people to clean 25 tracked vehicles. Six steps are
required to initiate the process and one to terminate it. A
5-minute safety briefing is provided daily for each wash
customer.

Large washing basins, referred to as "bird baths," were
installed as part of the CVWF to help remove heavy soil
which accumulates within the tracks and on the underside of
the vehicles. The bird bath is filled with water and the
vehicles drive through for the primary washing action.

Twenty-inch diameter pipes have been filled with concrete
and partially submerged in the bottom of the basin. Two
rows of staggered pipes have been installed for each lane,
causing a teetering action when a tank or other tracked . -
vehicle drives through the bird bath. The tracks move
through their entire range of motion as they proceed over
the corrugations on the bottom of the bird bath, dislodging
any caked-on soil.

Water monitors (spray cannons) deliver water at 360 gpm and
40 psig pressure at the vehicles above the water level in
the bird bath to provide secondary cleaning.

Washrack facilities with hoses are provided to clean the
inside of vehicles after they exit the bird bath. One lane
at each CVWF has been modified by inserting concrete parking
curbs between corrugations to enable use by wheeled
vehicles.

Waste washwater is discharged to a sedimentation lagoon for
suspended solids removal and reuse. No oil sheen has
appeared on the basin in 3 years of operation. On an annual
basis, evaporation from the lagoon is approximately equal to
the precipitation plus stormwater runoff, which recharges
the lagoon. Consequently, little makeup water is required.

It is estimated that the approximately 20,00-30,000 cubic
yards of sediment produced each year will be removed by
dredging every 4 to 5 years. The sediments have been tested
for heavy metals and EP toxicity and are not defined as
being hazardous. The ponds have been stocked with fish, on
which bioassays will be performed in the future.
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Even though operation is continual, Ft. Polk has had few
problems with their wash and recycle system during 3 years
of operation. The CVWF has operated 24 hours per day 7 days
per week for 3 years with no disruptions. Compared to
previous vehicle washracks, the new wash facilities result
in cleaner vehicles, allowing for improved operator
maintenance and better maintenance inspection. The only
maintenance problem noted was with the four buried butterfly
valves used to control discharge into the bird baths.
Higher quality water monitors would be preferred over the
existing monitors to prevent -.rosion of seals and other
components. One unanticipated problem was theft of the
brass water monitor nozzles, presumably for their pawn shop
value.

The research cost for designing the wash facilities at Ft.
Polk was $263,000. Costs for facility construction, energy,
wastewater treatment/reuse facilities, and new trails to and
from the facility amounted to $4,994,000 (1982 dollars)
(U.S. Army, CERL, February 1985).

Figures 2-5 through 2-8 show details of Ft. Polk wash
facilities.

Until all of the new scheduled maintenance facilities are
completed, servicing will continue as required at the
individual washracks. Some solvent and oil control benefits
have already been realized by removing the exterior wash
function from the old washracks. The hazardous waste
solvents and oil generated at the washracks are now
recyclable and sold through DPDO for $0.39 per gallon. The
goal is to eventually reuse the material as a boiler fuel,
replacing current fuel which costs over $1.00 per gallon.
Ft. Polk is collecting approximately 18,000 gallons of waste
oils and solvents per year, which is expected to result in
an annual savings of $7,020.

Construction of the new CVWFs at Ft. Polk has resulted in
the following significant benefits:

1. Annual labor requirements for vehicle cleaning have
been reduced by 194.5 man-years.

2. Frothy waste disposal costs of $84,000 per year ".
have been reduced to essentially zero.

3. Oil- and solvent-containing wastes are now being
recovered and sold to a recycler for $0.39/gallon
at an annual savings of $7,000.

4. Approximately one-third as much water is needed for
cleaning each vehicle.
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Figure 2-7. Water monitor helps to clean tank exterior at Fort Polk.
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Figure 2-8. Staggered pipes for flexing treads (normally submerged) causes
most of tread cleaning.
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5. The water used for vehicle cleaning is recycled.
Annual evaporation approximately equals
precipitation plus stormwater runoff; therefore,
little make-up water is required.

6. Since solvents and cleaners are no longer used,
expensive pretreatment facilities are not needed.

7. O&M costs for central vehicle wash facilities are
approximately 50 percent less than the
corresponding costs for the older vehicle
washracks.

8. Cleaner vehicles are produced by the new wash
facilities, allowing better maintenance inspection
and thus shorter service time.

9. Lower volumes of wastewater are generated which
require smaller oil/water separation pretreatment
facilities.

10. Hot high pressure water eliminates the need for
solvents and cleaners.

The benefits for Ft. Polk as a result of the new combined
vehicle wash facilities were estimated by the U.S. Army
Construction Engineering Research Laboratory to be
$10.4 million per year (U.S. Army, CERL, February 1985).

2.4.2 Vehicle Washrack at Ft. Lewis, Washington

Ft. Lewis, located near Tacoma, Washington, is the only Army
installation which has implemented both CVWFs and scheduled " ',

maintenance facilities. There are three wash facilities at
Ft. Lewis and one at the Yakima firing range, which is under
Ft. Lewis supervision. There are 44 scheduled maintenance
facilities at the base.

Ft. Lewis does not have bird baths. Because the Washington
soils are lighter than Louisiana soils, the bird bath type
of operation is not required for good cleaning. Ft. Lewis
has installed a series of new washracks in each of the
central facilities which consist of an overhead boom and
hose to supply water at 30 gpm and a pressure of 90 psig.
Each CVWF has separate lanes for tracks and wheeledvehicles.

Waste washwater is collected in a drain, then treated prior
to recycling. Treatment processes include API oil/water
separation, equalization, and intermittent sand filtration.
The reclaimed washwater is pumped from the detention basin
for reuse. The north Ft. Lewis facility does not recycle
water, but instead discharges it directly to the sanitary
sewer.
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Two commercial vehicle wash facilities have been installed
in conjunction with the central wash facilities. One .
services primarily cars and has operated well. The other
serves irregularly shaped wheeled vehicles and has had p
numerous operating and maintenance problems.

With the lower pressure water in the old system, tracked
vehicles required approximately 2 hours for proper cleaning.
With the new high pressure system, a tracked vehicle can be
washed in approximately 20 to 30 minutes and wheeled vehicle
in 15 to 20 minutes.

The scheduled maintenance facilities are designed for the
type and number of vehicles serviced presently. High
pressure hot water is supplied for cleaning, thereby
eliminating the need for solvents and detergents. Steam was
used for cleaning purposes at the older washrack, resulting
in maintenance and safety problems. However, the problems
associated with the high temperatures of the steam have
mostly been eliminated with the hot water system.

Figures 2-9 through 2-12 show washing and maintenance
facilities at Fort Lewis.

Wastewater from combined washing and servicing operations
had previously been discharged to the storm sewer. The
waste contained large amounts of oil and solvents, which led
to numerous violations of the discharge permits. In
addition to separating exterior washing from service
washing, oil separators have been installed on the storm
drain discharges. The combination of reduced solvent use,
better control of waste oil, and installation of oil/water
separators has led to a 90 to 95 percent reduction in the
contaminants being discharged to the surface water.
Discharges are now regularly meeting NPDES discharge
limitations.

The research and development cost for designing central
vehicle wash facilities for Ft. Lewis was $263,000. The
cost to construct the facilities was $3,645,000 (1981
dollars). The research and development cost for designing
maintenance facilities was $296,000. The cost to construct
the facilities was $7,545,000 (1981 dollars) (U.S. Army,
CERL, February 1985).

Construction of the new central vehicle wash and maintenance
facilities has resulted in the following significant
benefits:

1. Man-hours needed for cleaning track vehicles have
been reduced by 85 percent.

2. Expensive pretreatment facilities required to treat
a wastewater consisting of oil, solvents, sediment,
and detergents became unnecessary. CERL estimates
this savings to be approximately $5 million.
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AFigure 2-9. Central vehicle wash stands at Fort Lewis. (Two sets of stands
in background, intermittent sand filters and water storage ponds in fore-
ground.).
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Figure 2-11. Covered scheduled maintenance facility at Fort Lewis.
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Figure 2-12. Hot water cleaning of engine pack at Fort Lewis.
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3. High pressure hot water used for maintenance
cleaning and supplied at 3.5 gpm has replaced low
pressure cold water supplied at 30 gpm and high
pressure steam. This has resulted in significant
water savings and reduced maintenance requirements.

4. Since the total wastewater flow was reduced,
smaller oil/water separation facilities were
required. CERL estimates this to have resulted in
a $1.1 million savings in equipment alone.

5. Solvents, cleaners, and detergents are no longer
required since high pressure hot water is used for
maintenance cleaning and high pressure water is
used for vehicle washing.

6. Oil recovery has increased from approximately
54,000 gallons per year to 90,000 gallons per year.
This oil is sold to a recycler for $0.30/gallon,
resulting in an annual recovered cost of
$10,800.

7. Cleaner vehicles allow better maintenance
inspection and thus shorter service time.

8. O&M costs for the new facilities are approximately
50 percent of the corresponding costs for the old
facilities.

2.5 Washrack Recommendations

Table 2-2 summarizes the problems encountered at existing
vehicle wash and maintenance facilities and provides the
latest recommended methods for minimizing or overcoming
these problem. Additional recommendations are given below.

1. When planning CVWFs, special attention should be
paid to design considerations (e.g., type of soil
to be removed, cleaning frequency, number of
vehicles). The facilities should be designed

accordingly. A new wash facility should not be
designed around another facility's operation with-
out thorough research (U.S. Army, CERL, May 1982).

2. USA-CERL should be consulted concerning proper
design of a CVWF. Their design guides should be
followed where applicable (U.S. Army, Corps of
Engineers, 12 August 1985).

3. All vehicle maintenance (tracked and wheeled) .
should be conducted at a vehicle maintenance
facility which is separate from the wash facility
to allow for more efficient maintenance operations.
Separation of facilities allows greater control
over the type and quantity of wastes generated and
their ultimate method of disposal (U.S. Army, CERL,
August 1981).
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Table 2-2
SUMMARY OF PROBLEMS AND RECOMMENDED SOLUTIONS -_

FOR DESIGN, CONSTRUCTION, AND OPERATION, -
OF CVWFs AND VEHICLE MAINTENANCE FACILITIES

Problem Proposed Solution

1. Combined vehicle wash and maintenance Separate the facilities. -- 4

facilities result in a large volume of
wastewater which is difficult to
treat collectively. Direct discharge
results in NPDES permit violations, 0

and discharge to treatment plants
results in operational problems. 

j
2. Low pressure, cold water cleaning Replace existing water

systems are inadequate. Solvents cleaning systems with
and other cleaners are required for high pressure low volume
proper cleaning. This results in a cleaning systems at the wash
wastewater which is difficult and racks and high pressure, low L
expensive to treat, volume, hot water cleaning %

systems at the maintenance
facilities. Discontinue use
of solvents and cleaners.

3. Water usage at existing vehicle Design the washing
washracks is high. In some areas, facilities to allow water
available water is limited, reuse.

4. Contaminated stormwater results in a Design the systems to
large volume of wastewater requiring minimize stormwater
treatment, contamination by diverting

the stormwater away from
the site.

5. Vehicle wash facilities have been Design new facilities with
designed and constructed which do site specific design
not work adequately, so that requirements in mind.
vehicles are not properly cleaned Refer to previously
and cleaning times are excessively published design informa- L-

long. tion. Consult with USA-
CERL for further
assistance.
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4. Vehicle maintenance cleaning should be conducted
with high pressure, low volume hot water cleaning
equipment capable of meeting the service
requirements without using solvents and/or other
cleaning aids (U.S. Army, CERL, August 1981).

5. Oil/water separators should be used to remove
suspended solids and free oils (hydraulic overflow
rate §100 gpd/ft 2 and hydraulic detention time of 8
hours) for pretreatment of wastewater discharged
from improved track vehicle maintenance facilities
which have high pressure, low volume hot water wash
equipment incorporated into their design (U.S.
Army, CERL, August 1981).

6. Waste oil handling methods should be provided which
minimize manual handling (U.S. Army, CERL, August
1981).

WDRIl/031
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3.0 STANDARDIZATION OF CRITERIA FOR TACTICAL
VEHICLE WASH FACILITIES

*3.1 DAEN-MPE-D Letter, 19 August 1982.

3.2 DAEN-ECE-G Message, 13 March 1984.

*3.3 DAEN-ECE-G Message, 19 June 1984.

3.4 DAEN-ECE-G Message, 12 August 1985.
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3.1 DAEN-MPE-D Letter, 19 August 1982

1001 DEPARTMENT OF THE ARMYA
US. Aenw Cwp of eI gh.
WAS4NGTON. D& I14

Reftv TO "

II AUG .IDW4-NW-D
SUBECT: Standardization of Criteria for Tactical Vehicle Wash Facilities

SEE DISTRI NON

1. Criteria for vehicle wash facilities have been developed by the Construction
SlEgineering Research Laboratory (CERL). These criteria have been reviewed,

briefed to the MWWs, and are now being issued as IJSAC standard criteria.
Several projects have been built utilizing these criteria; and have proven to
be highly effective and conserving of energy and water resources.

2. Appropriate Egineer Technical Letters (ETLs) are being prepared. In the
Interim, the inclosed criteria will be considered as the USACE standard approach
for all projects, including those now under design. Projects In the early phase
of constructim will be examined to determine if they can be modified within
reasonable cost and time consideratims to bring them In alinment with these
criteria. PCC at this headquarters Is Mr. W. Wedding, AV 28S-0414.
POR TRE 0: ,-..-

"2 Insl AMES S. ALBRO, JR. + .. .
as jor General, USA ';<.,

Director of Military Program."'-,
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1I AUG NZ
DAEN-MPE-D
SUBJECT: Standardization of Criteria for Tactical Vehicle Wash Facilities.

DISTRIBUTION:

COM4ANDERS
Huntsville Division
Europe Division
Missouri River Division
North Atlantic Division
North Pacific Division
Ohio River Division
Pacific Ocean Division
South Atlantic Division
South Pacific Division
Southwestern Division
Alaska District
Baltimore District
Far East District
Fort Worth District
Japan District
Kansas City District
Los Angeles District
Louisville District
Mobile District .-New York District ..
Norfolk District -
Omaha District

~Sacramento District

Savannah District. ~ ~Seattle District '

Tulsa District
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DAEN-E-D
SUBJECT: Criteria for Vehicle Washracks

1. A detailed analysis has been made of vehicle washing operations and
facilities in order to develop near-optimo criteria for standardization.
These criteria are in preparation and will be furnished at an early date.

2. Current washrack practice includes many operations other than the exterior
washing for which they were designed. These operations include cleaning of
engine packs and compartments, and POL transfers. Because of low water
pressures and cold water temperatures, the use of solvents and detergents
has b come normal practice and has resulted in the discharge of complex
wastewaters, which connot be adequately treated with gravity grit and POL
separators. Many design practices for washricks and their wastewater treat-
sent systems are proving inadequate in terms of vehicle processing rates
and pollution control considerations. Connection of washrack discharges to
installation storm sewer systems is no longer acceptable and shall be terminated, -
and connections to the sanitary sewerage will not be made in most circumstances.
Instead, most washracks will treat and recycle washwater. Exterior washing
facilities are to be centralized and sited where vehicles leave the training
areas to return to the cantonment areas. The overall concept comparing
existing and new vehicle wshrack practice is given in Figure 1.

3. Central Exterior Wash Facilities. These will consist of two major subsystems:
the Wash System and the Wastewater Treatment System.

a. The Wash System The -basic wash system will consist of manual wash
stations arranged in a "toll booth" configuration. It will also include a
vehicle staging area. Where necessary, prewash facilities will be included.
Because of the degree of soiling normally experienced, size and other considers- .
tions, central wash facilities will normally have separate systems (lanes)
for wheeled and tracked vehicles. (Figure 2)

Provision of centralized exterior wash facilities will require paved surface ,
roadways from wash sites to motor pool areas. This is necessary to prevent
soiling of the clean vehicles. Tratked vehicle lanes at central wash facilities
are to be portland cement concrete (PCC) paved and those lanes for wheeled -.-
vehicles are to be PCC or bituminous concrete surfaces based on least cost.
Interlocking concrete block or other alternatives shall be considered for
cost savings in other surfaces areas where appropriate.

(1) Manual Wash Positions. These will be arranged in a toll booth r -
configuration and equipped with dual bose stations capable of delivering
cold water at IS to 30 gpm water flow rate at 90 to 110 psig %pter pressure.
Figure 2 shows a basic layout similar to the Fort Levis, WA SW Central Wash
facility. Figure 3 depicts the manual hose towers. Figure 4 depicts an
Exterior Wash Island plan view.

.J. Inclosure 1
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(2) Prewash Facilities. A prewash vehicle bath will be needed depending ON

upon the vehicle processing rate requirements and soiling conditions. Where
a prewsh vehicle bath is required, it shall be constructed similar to that
constructed at Fort Polk, LA, see Figures 5 £ 6. At numerous locations, -' -"
primarily OCONUS, "spray stands" as prewash options have been constructed
and operated satisfactorily for N-60 tanks and other Army vehicles. However,
recent experience with the new family of Army vehicles (including Ml Abrams. .-I tank) indicate that severe operational problems, both for the ash facility
configuration and damages to vehicles may be expected with the spray stand
u a prewash system. Inclusion of spray stands as a prewash option at -N¥."
central exterior wash facilities is not recommended. Modifications or
retrofit of existing spray stands to accommodate certain new vehicles areunder "study and the results will be provided in the near future. .::

b. Wastewater Treatment. Wastewater treatment systems will be sized
for saxim. wash water and storm water intrusion flow rates. Figure 7 depicts -
one of the wastewater treatment and recycle system installations at Fort
Lewis. VA.

*4. Maintenance Cleaning and POL Transfer. *These operations, and other
scheduled and non-scheduled maintenance activities will be conducted in motor
pool maintenance shop areas. Details of new concepts for these operations
are shown on Figures 8 and 9. Criteria for these facilities will be issued II.
in the near future. The goal is to provide for maintenance cleaning and POL

*transfer in the new shop designs.

S. Transportation Motor Pools (14P) and Reserve or National Guard Areas.
At Army installations these aieas will frequently require central wash
facilities separated from those provided assigned tactical or training units.
A plan layout of one such installation is given in Figure 10.

6. Further discussion is provided in CERL Technical Report N-128. May 1952.
Detailed design guidance will be provided by Engineer Technical Letter in
the near future. In the interim, central vehicle washrack concepts described
herein will be followed. Assistance may be obtained from DAEN-*E-D, Walt
Nedding, (202) 272-0414 and the US Army CERL-EN, J. atherly, (217) 352-6511.
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LIST OF FIGURES

Figure I : Overall Concept

Figure 2 : Site Plan Central Wash Facility (after Ft. Lewis, WA)

Figure S : Detail Island Wash Station (after Ft. Levis. NA)

Figure 4 : Detail Islands Spacing (after Ft. Lewis, WA)

Figure 5 : Plan View Prewash Vehicle Path (after ft. Polk, IA)

Figure 6 : Elevation Prewash Vehicle lath (after Ft. Polkp IA)

Figure 7 :. Wastewater Treatment/Recycle System (after Ft. Lewis, WA)

Figure 8 : Tracked Vehicle Maintenance Platform (TVMP) (after Ft. Lewis, WA)

Figure 9 : Wheeled Vehicle Maintenance Platform Retrofit of Grease Rack
(after Ft. Leis, *WA)

Figure 10 : UP Central Wash Facility (after Ft. Lewis, WA)
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3.2 DAEN-ECE-G Message, 13, March 1984t A

JOINT MESSAGIEFORM UDASFE

T1.CMAR 54~ VP 1UUUU All ZYUw O65j6OOZ

FROM CDRUSACE WASH DCIAE-C-/O3.

TO. AIS 9181

I AIG -,182

INFO AIG 7406

AIS 7446

SUPT/USMA WEST POINT NY

ACCT DA-SHCSVD

UN CLAS-

Eti'J: VEHICLE WASHRACKS/SCHEDULED MAINTENANCE FACILITIES

POLLUTION CONTROL CENTERS OF EXPERTISE

A.T IANUE- UNIRMIT OF CONEP 8*SS:ALIC ATION N Of PERITEI

FO CTATINCEL VUPRTEHE USH AYCONTISTRCINEGNEIGRAC

4 LI.PORATORY (CERL) TO BOTH INSTALLATIONS AND CORPS FOAISP CERL HAS ...3
2 -KEEN DESIGNATED A TECHNICAL CENTER OF EXPERTISE IN CONJUNCTION WITH

0 II'; Us ARMY ENGINEER DISTRICT* SACRAMENTO CSPK), FOR THE DESIGN OF
*DISIR

WALTER REDDING# DAEN-ECE-6/204L4

?TOPID RAWI Tolk ofICI SYM~ot &Poo PmOAbI

WILLIAM N. MC CORNICKo' JRj-C/ENGR IVp DIE&C
jSPCSIAIUN 111culapTy C641411.1CAtIOIN Dail ifuE GRUuP

IF ED
DDO 17312. (OCR) PREIOUS 10.1001 s Oscot4v *u.S. G.P.O. 19e3.393.846 ,

. 3-16
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JOINT MESSAGEFORM.' ,4t.

I.D A

02. 03 P AR 94 1P iR JUUUUIJT4~~6UO

THE SUeBJMWACILITIES. .' I

3. FUNCTIO=I CURREN~TLY ASSIGNED TO CERL ARE AS FOLLOWS:

~ .A* ASSIST SPK INd DEVELOPING STANDARD DESIGNS FOR THE 3 OR 4

VARIATIONS OF CVIJF AMD IMP REQUIRED. PROVIDE INPUT TO SAVANNAH

DISTRICT DEVELOPMENT INCORPORATING SMP#S INTO TACTICAL EQUIPK.ENT

SHOPS.

L. WRITE APPROPRIATE DESIGN GUIDES AND TH'S AS A BASIS FOR

STANDARD DESIGNS.

FC. ACT AS TECHNICAL ADVISOR TO EACH DISTRICT WHICH IS SITE-

ADAPTING THE STANDARD DESIGN.

0. ASSIST INSTALLATIONS IN DEVELOPING FUTURE REQUIREMENTS UPON

3EQUEST.I

E. DEVELOP SPECIAL MODIFICATIONS TO THE STANDARD DESIGNS AS

REQUIRED BY INDIVIDUAL SITUATIONS.

Fe CONTINUE TO REVIEW AND UPDATE THE STANDARDS AS TECHNOLOGY

CHANGES.

b Go REVIEW DESIGNS TO ASSURE INCORPORATION OF APPROPRIATE

4~ TECHNOLOGY A4D "LESSONS LEARNED."
3
2 49 FUNCTIONS CURRENTLY ASSIGNED TO SPK ARE AS FOLLOWS:

0 A . A O R I A I N W T I~ b V I0 T NS fh D A I G

oea.OTm TYPED RlAW TITLE cued~ STMOL P04004 spicIl *fslTKIJCIIOfsl

SItEI6CUAITV CLASSIPICA1,0Sl DATE TIMs GOUP

DO 173/2 fOCR) PaEYSouIIOl 01OSSOL111 * u.S. G.P.O. 1963-393.6146



JOINT MESSAGEFORMIUCASrx.

IMAR S84 IPP JAR lUUUU AT ZYUW 6560
I~0 16ACI %&(d %..Mt.$?*I.ohs

NO

SPECIFICAflOWS FOR THE 3 OR 4 VARIATIONS OF CVWF AND SHP REQUIRED TO

BE USED BY O6ISTRICTS IN THEIR DESIGN OF THESE PROJECTS.

B. PARTICIPATE IN PROJECT PREDES16N CONFERENCESP CONCEPT AND

K FINAL DES16N REVIEWS.

C. PROVIDE CONSULTING SERVICES AS REQUIRED DURING DESIGN AND4 CONSTRUCTION.
5, COORDINATION OF THE CENTER Of EXPERTISE ACTIVITIES WILL BE

ACCOMPLISHED BY DAEN-ECE-G. POINTS OF CONTACT ARE: DAEN-ECE-Gp

W. NEDDINGf (202) 272-0414; CERL-ENE, J, MATHERLY (217) 373-7233; AND

SPKED-M# RIP DABROWIAK (916) 440-2610.

6. CONCEPT AND FINAL DESIGN SUBMISSIONS FOR ALL CENTRALIZED

WASNRACK PROJECTS NOT PRESENTLY UNDER CONSTRUCTION SHOULD BE

FORWARDED FOR CERL AND SPK REVIEW* IN GENERALP CERI APPROVAL WILL

2 BE REQUIRED BEFORE CONSTRUCTION AUTHORIZATION IS GIVEN FOR

CENTRALIZED VASHRACKS.

3

DISTA

ONAPTIN TYPED NAME TITLE Of9,CE $Y1111004 P0P1 SPECIAL IMISRuc1,0015

TYPED NAME TITLE DOUICE SYMBOL lIND PH01

1-opG#.tual SCuflI CLASS.I.catD.I Call tMI GaOLIP

UNCLASSIFIED __

assur U.S. G.P.O. ISS3-393.85ft
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3.3 DAEN-ECE-G Message, 19 June 1984

JO1%. MESSAGEFORM UNCLASSIFIED

1 02 JUN 84 PP PP UUUU 3 UN#* 7 1700900Z

10

F-ROr" CDRUSACE WASH DC //DAEN-ECE-G//

TO AIG 9181

AIG 9182

INFO AIG 7406

AIG 7446

CDRUSAECERL CHANUTE AFB IL

SUPT USMA WEST POINT NY

ACCT DA-BHCSVD

-NCLAS

UBJECT: CENTRALIZED VEHICLE WASH FACILITIES

k. DAEN-MPE-D LTR, 19 AUG 82, SUBJ: STANDARDIZATION OF CRITERIA FOR

:! ACTICAL VEHICLE WASH FACILITIES.

' DAEN-ECE-G MSG 1316032 MAR 84

* REF A ESTABLISHED GENERAL CRITERIA STANDARDS FOR CENTRALIZED

EHICLE WASHRACK FACILITIES (CVWF) AND SCHEDULED MAINTENANCE PLATFORM

SMP) POLLUTION ABATEMENT.

* REF B DELINEATED CENTER-OF-EXPERTISE (COE) FUNCTIONS OF CERL AND

-4 PK. THIS MSG PROVIDES CLARIFICATION OF POLICY PERTAINING TO COE
3
2 UTHORITY.p. • ....

. . IT IS THE INTENTION OF THIS HEADQUARTERS THAT PROJECT DESIGNS BE
"~~~0 )STF ,'

-. _ _ __ _ _ _ __ _ _ _ __ _ , ..-

•. S. MEDDING, DAEN-ECE-G, 20415
18 JUN 84

1--t. , AV(r.ft o,,,t ,.,fo, ,,ke ..o I 20397
"W.N. MCCORMICK JR.p C/ENGR DIV"

E C ICL.o c- CASS :a- 0% G. ,

ol"v I"XID olvo, t E10% Is Olsod 3-19 G 04, to. 3 1 ' 3



[,,, ', .-..

JCi'7 MESSAGE FORMM E S S A G E F O R M iU N C L A S S I F I E D . "

2 02 JUN Z)4 PP PP _UUUU AT ZYUW 1700900Z

CCOMPLISHtE"'IN ACCORDANCE WITH THE STANDARDS DESCRIBED BY REF A AS

HEY MAY BE ARENDED BY LESSONS LEARNED OR DICTATED BY VARYING SITE

:ONDITIONS AND AGREED TO BY CERL. THE CVWF TREATMENT SUBSYSTEM MUST

E DESIGNED AND CONSTRUCTED TO MEET SPECIFIC SITE REQUIREMENTS AND

EEDS. THE BASIC TREATMENT SYSTEM WILL CONSIST OF FOUR STAGES: (1)

RIMARY TREATMENT BASINS, (2) EQUALIZATION BASINS, (3) INTERMITTENT

;AND FILTRATION, AND (4) STORAGE OR DETENTION BASIN. TWO EXCEPTIONS

AY BE CONSIDERED UNDER CERTAIN CONDITIONS. FIRST, IF SPACE EXISTS

OR A VERY LARGE POND SYSTEM, THAT MAY BE USED IF TECHNICALLY AND

CONOMICALLY FEASIBLE. FOR EXAMPLE, AT FORT POLK, EACH 25 VEHICLE

)ER HOUR CVWF UTILIZES A TREATMENT POND OF APPROXIMATELY 25 MILLION

;ALLONS CAPACITY. SECOND, IF RECYCLING OF WASHWATER IS NOT PRACTICAL

fOR ECONOMICAL, CONNECTION MAY BE MADE TO SANITARY SEWERAGE FOLLOWING

ORETREATMENT IN PRIMARY TREATMENT BASINS. BOTH OF THESE EXCEPTIONS

4UST BE APPROVED BY CERL AS CENTER-OF-EXPERTISE.

THE ABOVE INSTRUCTION DOES NOT PRECLUDE CONSIDERATION OF OTHER ,

I REATMENT PROCESSES WHERE CONDITIONS PERMIT. HOWEVER, ALTERNATE

:'ROPOSALS MUST BE FULLY COORDINATED WITH AND APPROVED BY CERL.

DISTFk

DAi j T'Fj %A IoSV C 'lfSI .k? C,~

SG%41~UC~ u'9fcm7 CLASS 0% CAv Q.

L UNCLASSIFIED

DD IV . 173'2 tOCRI Pat v,ous ,o.,1oo.1 0
, * L6 oss'o' . " G . -b.*,,

.* •* 0102 i* 173 5-.- ' ~~~3-20:: ., W



3.4 DAEN-ECE-G Message, 12 August 1985

*DEDICATED TO * ******************************
*EXCELLENCE IN * * UNCLASSIFIED * BE ALL YOU CAN BE
*COMMUN I CATION S* ******************************

PENTAGON t

TELECOMMUNICATIONS CENTER

ROUTINE ZYUW RUKGNEA3819 2241448 "--
R 121412Z AUG 85
FM CDRUSACE WASH DC //DAEN-ECE-G/DALO/
TO AIG 7406 AIG 7446

AIG 9181 AIG 9182
SUPT USMA WEST POINT NY CDRUSAEDE FRANKFURT GERMANY
CDRUSAEDPO FT SHAFTER HI CDRUSAED JAPAN CPZAMA JAPAN
CDRUSAED FAR EAST SEOUL KOREA CDRUSAECERL CHANUTE AFB IL

ACCT DA-BHCSVD

UNCLAS
SUBJECT: CENTRALIZED VEHICLE WASHRACKS AND SCHEDULED MAINTENANCE
POLLUTION ABATEMENT

A. DAEN-MPE-D LTR, 19 AUG 82, SUBJ: STANDARDIZATION OF CRITERIA FOR t-
TACTICAL VEHICLE WASH FACILITIES. -'
B. DAEN-ECE-G MSG 131603Z MAR 84.
C. DAEN-ECE-G MSG 191531Z JUN 84.

1. REF A ESTABLISHED GENERAL CRITERIA STANDARDS FOR CENTRALIZED VEHICLE
WASHRACK FACILITIES (CVWF) AND SCHEDULED MAINTENANCE PLATFORM (SMP) FOR
POLLUTION ABATEMENT DURING MAINTENANCE CLEANING AND POL TRANSFERS.

2. REF B DELINEATED CENTER-OF-EXPERTISE FUNCTIONS OF THE U.S. ARMY
CONSTRUCTION ENGINEERING RESEARCH LABORATORY (USACERL) AND THE U.S. ARMY
ENGINEER DISTRICT, SACRAMENTO (SPK).

3. REF C PROVIDED CLARIFICATION OF CVWF WASTEWATER TREATMENT STANDARDS AND
THE ROLE OF USACERL IN APPROVING EXCEPTIONS.

4. THIS MESSAGE CONFIRMS THE CRITERIA AND INSTRUCTIONS OF THE ABOVE
REFERENCES TO BE DA POLICY AND PROVIDES ADDITIONAL INFORMATION AND
CLARIFICATIONS.

ACTION DAEN (0) (U,A,P)

INFO DAEN-ZC(*) SCB REVIEW(*) DACS-DMS(*)
TOTAL COPIES REQUIRED 0

MCN=85224/11855 TUR=85224/1530Z TAD=85224/1531Z CDSN= COE213
****************************** PAGE 01
* UNCLASSIFIED * 121412Z AUG 85

3-21
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7 W. r-w- r 77

*DEDICATED TO * ****************************** -. :

*EXCELLENCE IN * * UNCLASSIFIED* BE ALL YOU CAN BE
"*COMMUNICATIONS* **********EXTENT

PENTAGON
TELECOMMUNICATIONS CENTER

5. IT IS DA POLICY THAT WASH FACILITIES BE CONSOLIDATED AT INSTALLATIONS TO
THE MAXIMUM PRACTICABLE EXTENT. IT IS ALSO DA POLICY THAT DESIGNS OF NEW
TACTICAL EQUIPMENT MAINTENANCE SHOPS INCORPORATE SCHEDULED MAINTENANCE
FACILITIES (SMF) IN ACCORDANCE WITH STANDARD PLANS. SMP'S SHOULD BE
PROGRAMMED AT INSTALLATIONS WHERE (1) CVWF ARE BEING PROGRAMMED AND (2) j
EXISTING PERMANENT TACTICAL MAINTENANCE SHOPS DO NOT CONTAIN AND CANNOT BE
ALTERED TO INCLUDE SMF'S. IN SOME CASES, EXCEPTIONS TO STANDARDS FOR EITHER
CVWF'S OR SMF'S MAY BE JUSTIFIED. IN SUCH CASES, EXCEPTIONS MUST BE APPROVED
BY DAEN-ECE. THE SPRAYSTAND PREWASH AS WELL AS LAGOON TREATMENT SYSTEM FOR
CVWF'S ARE CONSIDERED EXCEPTIONS REQUIRING DAEN-ECE APPROVAL. IT IS ALSO
DESIRABLE THAT INSTALLATIONS HAVING SIGNIFICANT NATIONAL GUARD AND/OR RESERVE
TRAINING ACTIVITIES INCLUDE THOSE VEHICLE CLEANING REQUIREMENTS IN CVWF's.

6. APPARENTLY, CONFUSION STILL EXISTS RELATIVE TO SMP'S AND CVWF'S
ESPECIALLY REGARDING THEIR INTENDED UTILIZATION. THE FOLLOWING IS PROVIDED
FOR CLARIFICATION:

A. THE SMP IS A NEW TYPE OF FACILITY WHICH PERMITS EFFICIENT
PERFORMANCE OF SCHEDULED MAINTENANCE ACTIVITIES SUCH AS PULLING AND CLEANING
ENGINE PACKS, CLEANING ENGINE COMPARTMENTS, CHANGING OIL AND ANTIFREEZE,
CHASSIS LUBRICATION, ETC., WITH THE ELIMINATION OF ENVIRONMENTAL POLLUTION
COMMONLY EXPERIENCED FROM THESE TAKING PLACE ON VEHICLE WASHRACKS AND
ADJACENT AREAS. THE SMP IS NOT INTENDED AS REPLACEMENT FOR A VEHICLE
WASHRACK EXCEPT FOR THE ABOVE USES.

B. IT IS UNDESIRABLE -0 COLOCATE SMP'S AND VEHICLE WASHRACKS BECAUSE
OF THE TENDENCY TO PERFORM MAINTENANCE CLEANING AND OTHER SIMILAR ACTIVITIES
ON WASHRACKS. ADDITIONALLY, COMBINING WASTEWATERS FROM THESE FACILITIES IN A
SINGLE TREATMENT FACILITY CREATES A COMPLEX WASTEWATER AND DEFEATS THE INTENT
OF SEPARATING EXTERIOR WASHING AND MAINTENANCE CLEANING TO IMPROVE POLLUTION
ABATEMENT. IT IS DESIRABLE THAT SMP'S BE LOCATED ADJACENT TO OR AS PART OF
MAINTENANCE SHOPS. VEHICLE WASHRACKS SHOULD BE LOCATED NEAR TANK TRAIL
ACCESS ROADS OR SIMILAR LOCATIONS TO PERMIT CLEANING OF VEHICLES AS THEY-'>
RETURN FROM FIELD TRAINING AREAS PRIOR TO ENTRY ONTO PUBLIC ROADS.
PREFERABLY WASHRACKS SHOULD BE CENTRALIZED TO SERVE MORE THAN ONEORGANIZATION AND PERMIT THE ECONOMY OF WATER RECYCLING. BOTH SMP'S AND

CVWF'S HAVE PROVEN TO BE HIGHLY EFFICIENT AND OPERATIONALLY ADVANTAGEOUS BOTH
IN CONUS AND IN EUROPE WHERE REAL ESTATE IS ALSO VERY LIMITED.

MCN=85224/11855 TUR=85224/1530Z TAD=85224/1531Z CDSN= COE213
•***************************** PAGE 02
* UNCLASSIFIED * 121412Z AUG 85

3-2.3-22 -
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*DEDICATED TO * ******************************
*EXCELLENCE IN * * UNCLASSIFIED * BE ALL YOU CAN BE

' *COMMUN I CAT IONS* ******************************---

PENTAGON
TELECOMMUNICATIONS CENTER

7. USACERL HAS BEEN DESIGNATED A MANDATORY CENTER-OF-EXPERTISE (MTCX) AND
SPK HAS BEEN DESIGNATED A TECHNICAL CENTER-OF-EXCELLENCE (TCX) FOR THE SUBJECT
FACILITIES. IT IS ANTICIPATED THAT THESE DESIGNATIONS WILL REMAIN IN EFFECT
FOR UP TO TWO MORE YEARS AFTER WHICH SPK WILL TAKE OVER THE PRESENT USACERL
ROLE. USACERL WILL THEN REMAIN ASSOCIATED WITH SPK AS A SUPPORTING
LABORATORY. BOTH AGENCIES HAVE BEEN FUNDED TO ACCOMPLISH CERTAIN ACTIVITIES
ON A NON-REIMBURSABLE BASIS. THESE INCLUDE ASSISTING INSTALLATIONS IN
PREPARATION OF PROGRAMMING DOCUMENTS (DD FORMS 1391) BY PROVIDING TECHNICAL .
GUIDANCE. ACTUAL DOCUMENT PREPARATION IS NOT INCLUDED.

8. IN ACCORDANCE WITH REF B THE MTCX WILL REVIEW ALL DESIGN SUBMISSIONS
REQUIRED BY DESIGN CONTRACTS. FOR IN-HOUSE DESIGNS, THE MTCX WILL REVIEW AT
COMPARABLE DESIGN STAGES TO THOSE NORMALLY OBTAINED DURING AE CONTRACTING.

.- MTCX REVIEWS WILL INCLUDE: (1) ASSURING THAT BASIC PROCESSES, SIZES, SITING, .
ETC., ARE IN ACCORDANCE WITH EXISTING CRITERIA AND GUIDANCE, (2) ASSURING

* THAT USER REQUIREMENTS WILL BE MET WITH REGARD TO PERFORMANCE " "
CHARACTERISTICS, PROCESSING RATES, TREATMENT CAPABILITY AND CAPACITY,
MAINTAINABILITY AND OPERABILITY, AND (3) ASSURING INCORPORATION OF LESSONS
LEARNED AS APPROPRIATE. THE MTCX WILL NOT BE RESPONSIBLE FOR OTHER REVIEW
FUNCTIONS OF DESIGN AGENCIES SUCH AS SPECIFICATIONS, STRUCTURAL DESIGN,
FOUNDATIONS, PAVEMENTS, MECHANICAL, ELECTRICAL AND ARCHITECTURAL DESIGNS.

ACCORDINGLY, THE MTCX REVIEW WILL SUPPLEMENT NORMAL DESIGN AGENCY REVIEW AND
RESPONSIBILITY, NOT REPLACE IT.

9. COORDINATION OF THE CENTER-OF-EXPERTISE ACTIVITIES WILL BE ACCOMPLISHED
BY DAEN-ECE-G. POINTS OF CONTACT ARE: DAEN-ECE-G, W. MEDDING, (202) 272-
0415; CERL-EN, J. MATHERLY (800) USA-CERL, EXT. 233, AND SPKED-M, S. WHIPPLE
(916) 551-2016.

10. REFERENCES CITED ABOVE HAVE PREVIOUSLY BEEN FORWARDED TO MOST
ADDRESSEES. THOSE WHO WERE NOT ADDRESSEES ON REFERENCES WILL BE SENT COPIES

* BY MAIL. ADDITIONAL COPIES WILL BE MAILED TO OTHERS ON REQUEST. BT

.MCN=85224/11855 TUR=85224/1530Z TAD=85224/1531Z CDSN= COE213
****************************** PAGE 03 CD."C.21

* UNCLASSIFIED * 121412Z AUG 85
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4.0 PROJECT REQUIREMENTS

4.1 DD Form 1391, Military Construction Line Item Data, Consolidated Vehicle
Washing Facilities with Oil and Sediment Pollution Control (Pilot
Project) (Fort Lewis, 2 July 1977)

4.2 Appendix A, TM 5-800-3, Project Development Brochure, Part I -
Functional Requirements, Consolidated Vehicle Wash Facilities, Fort
Lewis, Washington, Fiscal Year Program 1979.

ILL
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4.2 APPENDIX A

TN 5-800-3

PROJECT DEVELOPMENT BROCHURE

PART I -FUNCTIONAL REQUIREMENTS

NAME OF INSTALLATION: Fort Lewis, Washington

PROJECT TITLE: ConsolidatedVehicle )Wash Facilities

PROJECT NUMBER: 373

SERIAL NUWBERi L53456F-3351..-

CATEGORY NUMBWER: 831

FISCAL YEAR PROGRAM: 1979

PREPARED BY: Mark T. Nasarak DATE:

PMB-I APPROVED BY: DATE:

4-5



.-A

(PROJECT TITLE)

1. FUNCTIONAL DESCRIPTION (Ref. 2-)':'

Centralized vehicle wash facilities are of three types: one for tracked-
vehicles, one for Army-type wheeled-vehicles, and a co-,mercial-type wheeled-.'-.'
vehicle facility. A centralized tactical vehicle wash facility would consist
of a combination of one tracked and one wheeled-vehicle facility is to __
employed solely for washing non-tactical equipment..-..'.

A tracked-vehicle washing facility consists of two major cleaning areas .-- :
in a drive-through sequence. The first is the interior wash area consisting :::::

. of twelve wash bays designed in a "toll boothY fashion permitting interior
~~cleaning and refuse removal. The second consisting of six wash bays is the

xterior wash area, agin designed in a "toll booth" fashion permitting th. ...

final washing of the exterior by the crew with hand-held hoses,. '-

The wastewaters from the individual wash areas are collected into one :"

central basin; settled; treated by an oil removal device; retained further
in an equalization basin then, subsequently, subjected to intermittant sand
filtration. The sludges from the se arline operation are to be dried onae

and drying beds. Provisions are included to return Irecirculate) theeffluent water from the sludge drying beds and the intermittent sand filter ,2
to the fqualization basin. This recirculation scheme could become a fullsis
oecycle option back to the exterior wash area as future economies dictate.

The Army-type wheeled-vehicle facility consists of wo major clea ing eas

areas in a drive-through sequence. The first is a preparation area consisting
of twelve wash bays designed in a "toll booth" fashion, to permit interior
cleaning, refuse removal, and vehicle preparation for the exterior cleaning
which follows. The second area exterior cleaning, is designed as two enclosed,
high-pressure, low-volume, drive-through facilities.

The wastewaters collected from the facility described above are centrallyo one
settled, treated by an oil removal device, and subjected to intermittent sand

filtration. The sludges from the settling operation are sand bed dried. The
same sand beds, equalization basin and intermittent sand filter is utilized
by this facility and the tracked vehicle wash facility.

The commercial-type wheeled-vehicle facility enclosed, high-pressure,
low-volume, drive-through facility with additional cleaning equipment provided
for use by sanitation type vehicles. The wastewater collected from this type
facility are discharged to the sanitary sewer.
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;.Currant DD Form 1391 (Incl No. l ' :.

b. Annotated Approved General Site Plan:" X/A

c. Detail site Plan. N/A-

d. Definitive Drawin or Standard Drawing, or for special designs ;. --
Include a single Line Floor Plan M/A ,-.....

a. As-Built Drawings for alterations, additions N/A ,

2. .-CLOSURES

f. Existing Utilities Systems Maps (Water, Sanitary Bower, Storm ""
Drainage, Gas, Electric). Refer to Installation Basic Information ,,-
Utility Daps...-.-...-.-.

c. Conference Notens: N/A

3. GENRAL..-."

a. The prelininar drawings and outline spocificaitons should include
sufficient construction Informtion so that the project can be
forwarded for safety review and approval n accordance with appli-

cable safety regulations. Ye" "..
b. Existing like facilities at other nstallations have ben considered

for site adaptation. Those facilities considered adequate for site

adaptation are listed as follows; This Is a pilot project for tracked
and wheeled tactical vehicle washing facilities.

Uth ility aps. .

* .

g. ConerC e si NTes: NN

a. Tor Arem iary Areaw s and ouln esh

(1) General Site Plan n annotated to show t practr can d obe

forwtare: forisa et eoie ad arvainl acdngcenwthrali- N/ -

cabs felty reuins.",es

existing utility systems and borrow arlas.

(2) Restrictions a on use of areas: N/A

c. Secial SecurPt Clearances Required of Construction-Contractors: N/S/R
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d. Disposition of Scrap and Salvage: Sanitary landfill

e. Availability of Utilities to the Construction Contzactoru

(1) Water: No

(2) Electricity: Yes - temporary service

(3) Sanitary Sever: No

(4) Gas: No

(5) Metering Requirements: Supplied by contractor

(6) Total Estimated Cost of Contractors Utilities: $1,1IC1:5aur ajor
site.

(7) Method of Billing Contractor for Utilities: QuarterV in mimcudy

f. Outage Periods for Tying-In Utilities: N/S/R

g. Construction Phasing Requirements: N/S/R

h. Safety: Special considerations for observation by C'wvat..w; NISIR

•- . .

5. SITE DEVELOPMENT (Ref. 2-2.2)

a. Siting Approval:

(1) Installation's Master Planning Board Approval of Getal, Wile Plan: N4/A

(2) Installation's Master Planning Board Approval of Detalb Stw& '1am If .

such plan is required: N/A

L (3) Additional information: N/A

(4) Safety Approval of Site Plan. Verify that Project CNpl'i.t wJ±1Ja All
Safety Requirements for Siting, Including a Flood P~.£nm
Statement: N/A.'

r (5) Latitude Permitted Design Agency in Site Development% N//Si/K
Minor alternations permitted.

(6) Proposed Future Expansion: N/S/a

b. Existing features to be Relocated or Demolished andt~ad:i,,.
Removal at all water access pointtoat existing washraci

c. Site Conditions: Relatively flat terrain --minor earv% rk.
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d. Orientation: Project developed for compliancd with U.S.E.P.A. waste-
water discharge standards. -..

e. Security Fencing: X/A

f. Parkin&. Roads and Railroads:

(1) Parking Areas: N/A

(2) Access Streets: I/SIR Reference traffic survey, If available.

(a) Preferred Location: (1) S.E. of the intersection of East Gate Road
and 4th Division Drive. (2) 310 transportation motor pool. (3) North
Fort 15th Engineer Branch motor pool area.

(b) Traffic Category:

1. Types of Vehicle: all types; tracked, tactical wheeled and commercial
wheeled.

2. Approximate Percbatage of Each Vehicle Type: track vehicle - 40%,
wheel vehicle - 602.

3. Additional information: all vehicles will have a paved road from
the wash facility to the cantonment area i.e. their respective shops.

t-..

(c) Special Vehltle:

-_. Fork Lifts: no

2. Tanks: yes

3. Other: N/A

4. Approximate Weight of Vehitle: full range of weights is from Jeep
type the N88 tracked (360 tons).

5. Additional Information: N/A

(d) Type of Curb and Gutter Desired: Design to be in accordance with
CERL publication E-80.

r (e) Surfacing Desired: Rough concrete

(f) Traffic Control:

. Markings. IR/A

2. Signs: on facility

3. Signal Lights: N/A
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4. Pedestrian Walks: N/A

5. Additional Information: N/A

(g) Sidewalks: N/SIR

(3) Railroads: N/A

g. Landscape Treatment:

(1) Preservation of Existing Landscape Features: adjoining landscape
left natural.

(2) Proposed Landscape Planting: N/A

(3) Erosion Control: yes

(4) Lawn Sprinkler System: N/A

(5) Additional Information: N/A

6. EXTERIOR UTILITIES (Ref. 2-2.3)

a. General:

(1) Basic utilities maps: available ~,.*

(2) Metering requirements: N/S/R.

Water and electric meters required.

(3) Additional Information: N/A

b. Water Supply: Required supply for peak demand of 1,000 gpm.

(1) Fire Protection: N/S/R

(2) Industrial Cooling: N/A

(3) Domestic: N/A

(4) Known Deficiencies: Water available 1.2 miles from site (Ft Lewis).

(5) Flow Test Data: N/A

c. Sanitar?'9wbr: N/A

d. Industrial Liquid Waste: N/A

4-10
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(1) General Description of Existing System: surface discharge of wash
water containing high concentration of suspended solids and grease
and oils is ineffectively treated for grease and oils at several
storm water discharge points. ..

(2) Processes Generating Wastes: vehicle washracks

(3) Types of Wastes To Be Treated: high suspended solids and grease
and oil content.

e. Solid Waste Disposal:

(1) Special Wastes Developed: sludges from sedimentation chambers and

periodic scrapings.

(2) Impact on Installation Procedures: Installation has sufficient
capacity.

f. Storm Drainage:

(1) Surface Drainage: all storm waters on hard stand areas of bhe
consolidated washrack facilities will go through the treatment
system.

(2) Underground Drainage: detailed layout to be incorporated within
the facility, no external system needed.

(3) Additional Information: N/A

g. Fuel: N/A

h. Electrical Exterior:

(1) Existing Exterior Services:

D (a) Location: In the vicinity of the proposed construction.

(b) Voltage: 440 volts

(c) Number of Wires: three

(d) Phase of Existing Line: Three Phase

(e) Available Capacity: adequate

(f) Additional Information: N/A

(2) Lighting Exterior:

(a) Intensity: high
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(b) Security: no

(c) Emergency: no

(d) Fixture and Switch Location: at 'Butler' type building, wheeled-
.vehiclewash area.

(e) Docks: N/A

Mf Streets: N/A

(g) Parking Lots: N/A

(h) Obstruction: N/A

(i) Warning: N/A

(j) Traffic Control: N/A

(k) Additional Information: N/A

i. Communications: N/A

7. ARCHITECTURAL AND STRUCTURAL (Raf. 2-2.4)

a. Floor Plan: Provide a simple functional flow diagram of floor plan
showing operations and processes to be performed and their relation
to one another.

(1) New Design: Design in accordance with CE.L Publication E-80.

(2) Standard Plan: N/A

(3) Site Adaption: see inclosures

b. Personal Occupanc: N/S/R

c. Functional and Oerational Characteristics:

(1) Floors: N/S/R

(a) Type of Floor: Concrete

(b) Type of Floor Finish: Rough

(c) Additios nformation: N/A

(2) Walls: N/A

(a) Exterior Walls: N/A

(b) Interior Walls and Partitions: N/A
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(3) Ceilings: N/A

(4) Windows: N/A

(5) Doors: N/A ""'

(6) Hardware: N/A

(7) Sound Control: N/A

(8) Storage: N/S/R

(9) Installed Building Equipment: N/S/R

(10) Mission Equipment: N/S/R

(11) Structural Specialties: See CERL Report E-80

(12) Special Structural Reatures:

(a) Wind Load Criteria: Standard

(b) Snow Load Besign Criteria: Standard

(c) Seismic Design Criteria: Standard

(d) Blast and Radiation Design: Standard

- (e) Blast Design: Standard

(f) Special or Unusual Loading, such as Fork Lifts or Wheel Loading V.
and Other Critical Loads on Floor Slabs: Heavy abrasive use
from X60 Tank and other track vechile.

(13) Fallout Protection: N/A

(14) Security Features: N/S/R

(15) Future Expansion: N/A

(16) Other Special Requirements: N/A

8. MECHANICAL (Ref. 2-2.5)

(a) Functional and Operational Characteristics:

(1) Heating required: yes

(2) Air Conditioning required: no

(3) Evaporative cooling: no

4-13
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(4) Heating and cooling source;

Central plant: no

Self-contained plant: yes

(5) Special functional requirements: N/SIR.

(b) Indoor Design Conditions:

Heating and yantiliation:

Inside design temperatures: Max 650F

(2) Air Conditioning (N/A) or Evaporative Cooling (N/A)

(3) Refrigeration: N/A

c. Plumbing Fixtures: N/SIR

(1) Emergency shovers: N/A

(2) Eyewash fountains: N/A

(3) Special waste systems: N/A 2
(4) Rough-in for future plumbing: N/A -.

-(5) Required connections to Installed building equipment: N/A - f

d. Specialty Item: N/A

Mdditdonal Information: Seo CERL Publication E-80

9. ELECTRICAL, INTERIOR (Ref. 2-2.6)

a. Functionaa and Operational Characteristics:

(1) Lightning protection required: No

(2) Emergency standby pover: No

(3) Electronic shielding: No

(4) Security systems: No

(5) Explosion proof requirements: No

(6) Other special systems: Moisture proof
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b. Power Supply:

(1) Voltages: 440 Volts

(2) Phases: three phase

(3) Additional information: N/A

c. Lighting:

(1) Intensity: Minimal

(2) Fluorescent: perferred less consuption

(3) Incandescent: N/A ..

(4) Recess: N/S/R

(5) Surface or Pendant Mounted Fixtures: N/A

(6) Night Lighting: yes

(7) Emergency and Protective Lighting: N/A

(8) Special receptacles: N/A

(9) Additional Information: N/A

-d. Communication, Telephone, Intercom, Antenna Systems, Closed-Circuit
Television:

N/S/R.Equipment List inclosed: No

(1) Number: 1 at Main Fort Site, 1 at North Fort Site.

(2) Type: Telephone

(3) Location: Operator Booths

(4) Number of Outside Lines: 1

(5) Additional Information: N/A

e. Specialty Items: N/A .:.:

10. FIRE PROTECTION (Ref. 2-2.7)

a. Sprinkler System: N/S/R

b. Alarms: N/A

4-15
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c.Detection Systems: VIA

d. Special Fire Suppresion System: N/A

Carbon dioxide: Several extinguishers on site.

11. SPECIA CONSIDERATIONS (lef. 2-2.8)

a. Service Contracts with Utility Companies: N/A

b. Studies and Investigations Required: N/SIR

c. Application of Special Design Criteria: N/S/R

See CERL Publication 1-80

d. Channels for Procuring Special Detailed Criteria: N/S/R

a. Special Approval Requirements: I/SIR

f. Requirements for Operatingt Manual: Needed for each wincing facility site,

g. Requirements for Training Using Service Operating Personnel
(Utility Plants, Special Equipment, *to.) N/S/R

h. Contributions of Nonappropriated Funds: N/A

i. Reel Estate Requirements: Right-of-Entry -Permits, Acquisitions
and/or Disposals: N/A

J . Environmental Assessment and Environmental Impact Statement: N/SiR
An Environmental Assessment is being prepared for the project. -.

k. Supplemental DAta: N/S/R See CERL Publication E-80. .
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5.0 PRODUCTION BENEFITS

5.1 Military Manpower Analysis, Central Vehicle Wash Facilities, Fort Polk,
Louisiana (Kelley)

-5-
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5.1 MILITARY MANPOWER ANALYSIS ."
CENTRAL VEHICLE WASH FACILITIES

FORT POLK, LOUISIANA

PREPARED BY: JIM V. KELLEY MASTER PLANNING
DAC, General Engineer ENGINEERING AND HOUSING

OBJECTIVE: Determine the total average military man.years of productive effort

saved by utilizing Central Vehicle Wash Facilities (CVWF) for the removal of

exterior sediment from tactical vehicles as compared to utilization of

conventional washracks. ASSUMPTIONS:

ASSUMPTIONS :

1. All exterior sediment removal from tactical vehicles and equipment is
accomplished at the CVWF.

2. Average washing time for tracked vehicles at a conventional washrack is 7.50
man.hours;

- does not include waiting time to gain access to wash platform

- does not include clean-up time after wash action is completed -.

- assumes a crew of two conducting wash activities (3.75 man.hours X 2 men)

- 7.50 man.hours.

3. Average washing time for wheeled vehicles at a conventional washrack 2.50
man.hours;

- does not include waiting time to gain access to wash platform

- does not include clean-up time after wash action is completed

- assumes a crew of one conducting wash activities

4. Average washing time for tracked vehicles at the CVWF equals 0.91
man.hours/Veh;

- based on four (4) personnel operating water cannon positions (4 men X 0.17
man.hours) - 0.68 man.hours

- based on one (1) vehicle operator - 0.17 man.hours

- based on one (1) wash coordinator directing three (3) wash lanes

simultaneously (0.17 man.hours)/(3) - 0.06 man.hours

- Total - (0.68 + 0.17 + 0.06) man.hours - 0.91 man.hours

- does not include scheduling of CVWF

- does not include clean-up time after wash action is completed.

5-1
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MILITARY MANPOWER ANALYSIS
CENTRAL VEHICLE WASH FACILITIES

FORT POLK, LOUISIANA

5. Average washing time for wheeled vehicles at the CVWF equals 0.53
man.hours/vehicle

- based on four (4) personnel operating water cannon positions (4 men X 0.10 10.
man.hours) - 0.40 man.hours

- based on one (1) vehicle operator 0.10 man.hours

- based on one (1) wash coordinator directing three (3) wash lanes

simultaneously (0.10 man.hours)/(3) = 0.03 man.hours

- Total = (0.40 + 0.10 + 0.03) = 0.53 man.hours/vehicle

- does not include scheduling of CVWF

- does not include clean up time after wash action is completed

6. Total number of wheeled tactical and garrison vehicles including trailers
for a Mechanized Infantry Division (minus one maneuver brigade) is 6,960 vehi-
cles.

7. Total number of tracked tactical and garrison vehicles and equipment for a
Mechanized Infantry Division (minus one maneuver brigade) is 1,240 vehicles.

8. Average number of wash cycles per vehicle per year at 16 cycles; -

- based on projected gunnery requirements to satisfy weapons qualification; '.,

--based on projected training exercises, ARTEP's, FTX's, JRX's, etc.

- includes unscheduled activities that require vehicle washing. -.

- does not include National Training Center deployment exercises (NTC has ..

wash capability)

9. Does not include National Guard nor Reserve Component man.year savings.

Does not include NG/RC vehicles and equipment.

10. Military man.year equals 1800 man.hours/year.

- based on (150 man.hours/month X 12 months) - 1800 man.hours/year

- no differentiation between grade structures

- all MOSC's are involved in vehicle washing.

5,.
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MILITARY MANPOWER ANALYSIS
CENTRAL VEHICLE WASH FACILITIES

FORT POLK, LOUISIANA
CALCULATIONS:

1. WHEELED VEHICLES (WV):

a. (6960 WV) X (16 cycles/WV 111360 WV wash cycles/year

b. Conventional Washrack:

(11360 WV wash cycles/Yr X 2.5 man.hours/cycle) -278400 man.bours/year

Manyears of effort eauals:

(278400 man.hours/year)/(1800 man.hours/man year) 154.67 man years

c. CVWF:

(111360 WV wash cycles/year X 0.53 man.hours/cycle) -59021 man.hours/year

Manyears of effort equals:

I (59021 man.hours/year)/(1800 man.hours/man years) =32.79 man years

d. Net savings for wheeled vehicles:

(154.67 man.years - 32.79 man.years) =121.88 man.years.

*2. TRACKED VEHICLES (TV):

a. (1240 TV) X (16 cycles/TV) =19840 TV wash cycles/year * .

b. Conventional vasbrack:

(19840 TV wash cycles/year X 7.5 man.hours/cycle) -148800 man.hours/year

Man.years of effort equals:

(148800 man.hours/year)/(1800 man.hours/man.year) -82.67 man. years
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MILITARY MANPOWER ANALYSIS
CENTRAL VEHICLE WASH FACILITIES

FORT POLK, LOUISIANA

c. CVWF:

(19840 TV wash cycles/year X 0.91 man.hours/cycle) = 18054 man.hours/year

Manyears of effort equals:

(18054 man.hours/year)/(1,800 man.hours/man.years) - 10.03 man.years

d. Net Savings for Tracked Vehicles:

(82.67 man.years - 10.03 man.years) = 72.64 man.years

3. Recapitulation of Net Man.Year Savings Utilizing CVWF in lieu of convention- -

al washracks:
a. Wheeled vehicles - 121.88 man.years

b. Tracked vehicles = 82.64 man.years .

c. Total Savings 194.52 man.years ....

CONCLUSION:

1. Removal of exterior sediment from tactical wheeled vehicles utilizing CVWF
represents an average man.year savings at 79% of the available productive
effort.

2. Removal of exterior sediment from tactical tracked vehicles utilizing CVWF -

represents an average man.year savings at 88% of the available productive
efforts.
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6.0 OCCUPATIONAL AND ENVIRONMENTAL BENEFITS

6.1 Videotape Transcript, Vehicle Wash and Maintenance Facilities (U.S. Army
Construction Engineering Research Laboratory, 1983).
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6.1 Videotape Transcript

THE MAINTENANCE FACILITY POLLUTION ABATEMENT TEAM

U.S. ARMY UONSTRUCTION ENGINEERING RESEARCH LABORATORY -.

PRESENTS

VEHICLE WASH AND MAINTENANCE FACILITIES

As long as armies have been in the field, dust, dirt, and mud have been
a problem. This has never been more true than today. If modern vehicles are
to be kept in reliable, operational condition, they require cleaning as well
as scheduled and unscheduled maintenance. We will show how some army units
approach the problem of cleaning and maintaining their vehicles and point out
some of the problems with current procedures: time spent which could be used
for training or other activities, wasted potable water, and difficult
pollution problems. We will propose a general strategy for reducing the
time needed to wash vehicles, improve the quality of training, provide a more
logical setting for standard maintenance procedures and reduce the enormous
problems associated with wastewater treatment and control. It should be
pointed out that there is no universal solution to these problems. Each
installation has unique site characteristics such as soils, climate, and
missions that must be considered. We're advocating a strategy, the
application of which must be tailored to each specific installation.

Tactical vehicles operating in the field get dirty. How dirty? That
depends on field conditions. Obviously, a vehicle will pick up more dirt
operating in mud than on a dry surface. But under average soiling conditions
an M-60 tank can pick up as much as half a ton of dirt in the course of a
field training exercise. An armored battalion might accumulate enough dirt
to fill seven 2 -ton dump trucks. Contrast this with the dirt on an
automobile going through a commercial car wash and you get some idea of the
scope of the problem.

Special techniques are needed to remove dirt from tactical vehicles. In
most installations there are a number of vehicle wash stations located in or
adjacent to maintenance facilities and motor pools. Seldom are there enough
hoses or outlets for washing the incoming vehicles. A lot of time is wasted
waiting for a serviceable hose or outlet. Often the driver must provide his
own hose or check one out from his unit maintenance shop. In addition,
various tools are sometimes used to dig dirt out of tracks and remove dirt
from under tank skirts and fenders.

Because vehicle crews perform preventative maintenance at the wash
station, oil is spilled or drained onto the hard stand and carried into the
wastewater system. Crews will also use detergents and solvents to clean oily
engines and compartments. Cleaning aids in combination with grease and oils
pollute the large quantities if water used for exterior washing and make the
treatment more complex and difficult.
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At the typical army installation there are a number of small vehicle
wash stations. Each station may have some rudimentary pollution control such
as a small grit chamber that requires frequent cleaning, and a gravity oil
separator with no removal or storage capacity. But these controls are rarely
adequate to the task. Wash water carrying dirt, detergents, and oils ends up
in either the sanitary or storm collection system. These systems are not
normally designed to handle the solids or hydraulic loading produced at the
wash stations. In addition, the sewage treatment plants probably have not
been designed to handle the increased loading. If the wash water drains into
a storm sewer or channel, the contaminants will pollute the environment. L
Finally, most wash stations use water from the installation's potable water
supply. Drinking water is not needed to wash vehicles and the treatment
costs are wasted.

At the Army's Construction Engineering Research Laboratory we've been
investigating these problems since 1975. We in the Office of the Chief of
Engineers advocate separating facilities for exterior vehicle wash on the one
hand, and performing maintenance on the other, since each has different
requirements in different waste streams. At the same time we advocate
consolidation of similar activities that produce waste streams. That is,
vehicle exterior wash facilities should be consolidated but at a different
location from maintenance facilities. Consolidation makes it possible to
incorporate design concepts and equipment better suited to specific washing
or maintenance activities. Also by consolidating these operations in
designated locations, the appropriate wastewater treament operations can be
sized and placed where they will be most effective.

The concept of using separate centralized exterior wash and maintenance
facilities was first implemented at Fort Lewis, Washington. At Fort Lewis
two exterior wash facilities were constructed near the cantonment boundary
adjacent to trails connecting the training areas and tactical maintenance
shops and motor pools. The wash facilities have hose towers for exterior
washing. The hose towers were designed and constructed so two people can use
the hoses from adjacent towers to wash a vehicle simultaneously. The
recommended water pressure and flow rate range from 70 to 110 pounds per
square inch, and 15 to 30 gallons per minute. The exterior wash facility is
designed for extremely efficient and cost-effective handling of water. Each
central wash facility has a wastewater treatment and recycling system.

Most of the oils and solids are separated and removed at the primary
treatment basin. A rope oil skimmer is used to remove the floating oil from
the surface of the basin for storage in an adjacent tank. The basin is
drained periodically to remove the solids with a front-end loader. An
equalization basin provides storage to equalize the flow from the primary
treatment basin to the intermittent sand filters which polish the wash water
for reuse. After leaving the sand filters clean water is stored in a
detention basin for reuse at the hose towers. Recycling the wash water
reduces the demand for potable water at the exterior wash operations. There
are distinct economic advantages to using recycled water instead of potable ,6
water as much as possible to supply washing operations.
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Implicit in the concept of consolidated wash facilities is the parallel
development of modern maintenance facilities. Rather than perform
maintenance on the wash rack hard stand, every effort should be made to
provide areas which facilitate maintenance work on vehicles and minimize the
environmental impact of this work.

The first step in establishing a good maintenance area is to house it in
a building in the cantonment area. Or if that is not possible, at least
under a roof which will prevent oil and grease from mixing with storm water.
Each maintenance area should contain a pit to provide access to the underside
of vehicles. A waste oil collection system should be installed in the pit to -
collect the waste oil from vehicles and place it directly into a storage
tank. To eliminate the need for detergents and maintenance cleaning, low
volume, high pressure, hot water washers can be used. Experience has shown
the hot water systems are much more efficient and effective than steam. The
flow rate and water pressure for the hot water washers must not exceed 5
gallons per minute and 800 pounds per square inch at the washer. The water
temperature must be maintained between 1200 to 1400 F for effective, safe
cleaning. The low flow characteristics of the hot water washer facilitate
the use of a passive system as pretreatment to remove the free oils in
suspended solids from the wash water prior to discharge into a sanitary
sewer. No exterior washing should be performed at the maintenance areas
since the pretreatment systems are not designed to handle heavy solids
loading. The lift requirements of maintenance crews also must be considered.
Vehicle maintenance areas should be equipped with XY directional overhead
cranes capable of removing and transporting tank hatches and engine packs.
The minimum recommended lift capability for such a crane is 7k tons. POL
storage areas should be curbed and covered by a roof to contain oil spills
and prevent mixing with storm water.

Unit commanders indicate troup morale has improved significantly since
the new wash and maintenance facilities were opened at Fort Lewis.

Troups call the two central exterior wash facilities which opened at
Fort Polk in 1982 "bird baths". They were designed to wash the exterior of
track vehicles. The bird baths include a tank bath prewash with water cannon
and finishing wash stations where the remaining soil, if any, is removed.
The tank bath prewash is ideally suited to efficient water use. A prewash
basin can be used in several ways depending on the vehicle being washed, the
degree of soiling and the need perceived by the users. The bottom of the
basin contains a series of cylindrical bumps specifically designed to flex
the running gear of the vehicles and dislodge dirt. Some commanders run
their M-60 tanks and APCs through a dry basin and use the four water cannons
to wash the dirt off the vehicles. The water level in the basin can be
adjusted to loosen and remove dirt packed under the skirts and fenders of the
Abrams tank effectively and safely. Water cannon operators must be
instructed not to direct the water stream from the cannon toward or into the
air intakes or exhaust vents of the Abrams tank. The tank bath prewash is
ideally suited to installations having heavy soiling conditions. The basin
soak and cannon remove a large percentage of the dirt from vehicles.
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The time any particular vehicle stands in the basin will vary, but
rarely would exceed ten minutes. When the vehicle exits the prewash it's
inspected. If additional washing is required, it's sent on to a finishing
station. Seldom does this finish wash take more than 20 minutes. The
prewash basin is specifically designed for track vehicles and has large
cylindrical bumps built into the bottom. Because wheeled vehicles can be
damaged by these bumps, their use of the tank prewash in its current form is

- awkward and time-consuming. Stuaies are now underway to determine the design
criteria for constructing basins for wheeled vehicles.

The consolidated wash facility provides the opportunity for extremely
efficient and cost-effective handling of wash water. Separation of exterior
wash and maintenance facilities keeps the oil's contamination of the
wastewater from the exterior wash as well as possible. Recycling wash water
instead of routing it in the sanitary sewers eliminates the need to consider
vehicle washing operations when designing sewage treatment plants. The
treatment to remove oils and solids would be an important concern, but the
increased flow created periodically by exterior wash activities could also
cause problems if the water were not recycled.

Maintenance cleaning at the new facilities produces relatively low flow
rates but wastewater that has a very high oils content. Simple processes can
be used to treat these wastes as long as flow rates are low. Exterior wash
activities create large quanitites of wastewater that are high in solids but
low in oils. Maintenance cleaning produces a relatively small amount of
wastewater very high in oils but low in solids. By separating exterior wash

*and maintenance operations we can deal with each problem separately and
efficiently. Furthermore, by consolidating exterior wash activities at one
or two centralized locations we can achieve economies of scale in the design,
installation, and operation of wastewater treatment systems. It's not
economically feasible to build water pollution control systems at each of the
many isolated wash stations now in use on installations.

In conclusion, the concept of the consolidated exterior wash facility
significantly reduces or eliminates a number of problems resulting from
vehicle washing acitivities. The time spent washing vehicles is reduced 80%,
allowing more time for training or other activities. Demands placed on the
potable water supply are reduced 90% by recycling the wash water.
Environmental pollution is eliminated by on-site control and treatment of
wastewater from washing activities. Providing crews with a separate, logical ____

for engine removal, waste oil recovery, and hot water cleaning improves
morale and efficiency. Consolidating exterior wash facilities and providing
separate, modern, maintenance facilities saves time, money, and effort, while

* improving troop morale and preserving a clean environment.

For additional information please contact the Maintenance Facility v
- Pollution Abatement Team at the U.S. Army Construction Engineering Research
. Laboratory, P.O. Box 4005, Champaign, Illinois 61820. Or call Joe Matherly

or Jerry Benson at the lab, area code (217) 352-6511 or FTS 958-7011.
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7.0 DEMONSTRATIONS AND TOURS

(Refer to Workshop Location Map 2) 
-*

7.1 DuPont Stormwater Outfall Treatment Facility

7.2 Transportation Motor Pool (TMP) Vehicle Washing Facility

7.3 Southwest Wash Racks (southwest of Gray Army Airfield)

*. 7.4 Southeast Wash Racks (southeast of Gray Army Airfield)

S" 7.5 Scheduled Maintenance Facilities (troop unit motor pool locations)

Tracked Vehicles
Wheeled Vehicles

7.6 North Fort Wash Racks

7.7 Wastewater Treatment Plant

. 7.8 Fort Lewis Military Museum (conference room location) .

/.9 Site Preparation for New Madigan Army General Hospital

7 7.10 Fort Lewis Family Housing

* 7.11 Roller Compacted Concrete Test Strip
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Table 7.1 SELECTED DRAWINGS OF FACILITIES

Figure Drawing Title

1 C-I Southwest Washrack & Roads, Site Plan for Structures,
Geometry & Utilities

2 C-1 Southeast Washrack & Roads, Site Plan for Structures,
Geometry & Utilities

3 L-1 Southeast Washrack & Roads, Site Landscaping Plan

4 C-14 North Fort Washrack & Roads, Site Plan, Paving &
Utilities, Sections & Details

5 M-1 Vehicle Wash Tower, Trench Wash Down & Booster Pump
Details

6 C-9 Wash Rack Island & Septic Tank Details

7 S-4 Southeast, Southwest & North Fort Washracks,
Sedimentation Basin, Oil/Water Separator Plans,
Sections & Details

8 S-5 Southeast & Southwest Washracks, Equalization & Detention
Basins, Section & Details

9 M-6 Southwest & Southeast Washracks, Filter Charging Pumps
& Misc. Details

10 S-6 Southeast & Southwest Washracks, Sand Filter Section

& Details

II M-1 Water Recycle System Flow and Control Diagrams '4

12 M-4 Southeast & Southwest Washrack, Control Building &
Sampling/Diversion Manhole

13 S-2 Transportation Motor Pool Washrack, Washer Building -

Foundation Plan, Sections & Details

14 A-i Vehicle Maintenance Shop, Key Floor Plan

15 A-6 Vehicle Maintenance Shop, Partial Floor Plan - SMF Bay

16 M-8 Vehicle Maintenance Shop, Plumbing Grids 9-14

17 Wastewater Treatment Plant, Site Plan and Flow Diagram
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APPENDIX 1.0 POLICY DOCUMENTS CONCERNING DOD HAZARDOUS WASTES

HAZARDOUS WASTE
MANAGEMENT

APPENDIX 1.1

The 1984 Hazardous and Solid Waste Amendments:
A Bold Experiment in Hazardous Waste Management

Bud Ward Christopher Harris
The Environmental Forum Zuckert, Scoult, Rasenberger and Johnson
Washington, D.C. Washington, D.C.

The 1984 amendments by Congress to the Resource Conservation and Recovery Act hazardous waste continued unabated.
(RCRA) resulted primarily from a sense of frustration with EPA's apparent lack of progress EPA's National Survey revealed that far

in addressing the myriad problems associated with hazardous waste management. more hazardous waste was disposed of
amendments were also a manlfestation of Congres" clear sense of purpose In wanting to steer ir ound ets i und er-

ser ground injection wells or landfills than
a radically different course at much greater speed. Whether thi bold experiment works remains through incineration or other methods
to be seen. EPA appears to be committed to carrying out both the letler and spirit of the Haz- of treatment. In fact, less than one- " "

ardous and Solid Waste Amendments of 1984, but no one should underestimate the magnitude fourth of the nation's hazardous waste

of the task. treatment capacity was being used, ac-
cording to the EPA study.

Third, concern over groundwater
"Cradle to grave." related factors converged in the early contamination became widespread

The term gained currency in the en- 1980s to set the stage for the revolu- throughout the early 1980s. The public's
vironmental field in t' mid-seventies. tionary changes that Congress pre- awareness of groundwater contamina-
"From beginning to end," it was meant scribed. tion increased dramatically as a result of
to imply... and-all in between. No voids First, it became increasingly clear to investigations of the environmental and
or loopholes, the Congress that far more hazardous health problems associated with haz-

The "cradle to grave" approach was waste actually was being produced each ardous waste sites under the Compre-
what Congress had in mind when in year in the United States than previ- hensive Environmental Response, "
1976 it passed the Resource Conserva- ously had been estimated, In 1980 while Compensation and Liability Act (com-
tion and Recovery Act. By enacting EPA was working to develop imple- monly known as Superfund). Superfund
RCRA Congress believed it was "closing menting RCRA regulations, and as sites were blamed, in large part, on the
the loop," that is, extending to the land Congress in 1982 began to consider failure to require operating hazardous
the kind of regulatory safety net previ- reauthorization of RCRA, estimates waste sites tO comply with the most
ously extended to air through the Clean were that some 11 billion gallons-40 basic safeguards to protect groundwater.
Air Act and to water through the Fed- million metric tons-of hazardous At the same time leaks from under-
eral Water Pollution Control Act. wastes were produced each year in the ground storage tanks that caused the
Among the reforms mandated by that U.S. By mid-1983, however, the esti- contamination of drinking water
Act was the requirement that generators mated amount of hazardous waste pro- supplies in dozens of communities re-
comply with a comprehensive manifest duced in the United States increased to ceived national media attention.
system, a method by which hazardous about 40 billion gallons annually-150 Fourth, as Congress investigated the
wastes would be traced from the point of million metric tons-a nearly fourfold integrity of hazardous waste landfills, it
manufacture through to their ulti- increase. In mid-1984, EPA's final came to the conclusion that there is no
mate-and presumably safe-disposal "National Survey of Hazardous Waste such thing as a "secure" landfill (par-
or destruction. Generators and Treatment, Storage and ticularly for liquid wastes) and that

However, the theory and practice Dispoasl Facilities" calculated that the virtually all conventional landfills ulti-
didn't quite match. And the public's amount of hazardous wastes generated mately will leak into subsurface soils and
awareness of that fact (prompted in part each year in the U.S. in fact totaled more groundwater. Congress also learned that
by Congressional scrutiny of the RCRA than 71 billion gallons-264 million an even greater danger is posed by sur-
program) ultimately lead to the enact- metric tons. The actual quantity was face impoundments because they re-
ment in 1984 of a dramatic overhaul of widely acknowledged to be higher since ceive much larger quantities of waste
the entire RCRA waste management various categories of hazardous waste and because four out of ten impound-
system. Looking back over the past few (such as the amount produced by the so ments have no liner. (Very few have . d

years it is apparent that a number of called small quantity generators) were been equipped with double liners.) r
not included in the survey. Proponents of the 1984 RCRA Amend-

COPYight 1966-Air Pollution conol ,ociation Second, reliance on land disposal of ments were convinced that continued

9-1
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overdependence on these methods of months after enactment. In a unique Leaking Underground Storage Tanks
land disposal created an unnecessary Congressional strategy known as the
risk to human health and the environ- "hammer," Congress mandated that the It is worth mentioning that the Haz-
ment, particularly since cost-effective land disposal bans will take place auto- ardous and Solid Waste Amendments

* methods of treatment were available. matically if EPA misses the statutory were not limited to hazardous and solid
Driven primarily by these consider- deadlines for acting on its own. wastes. The new law also creates a major

ations, but also clearly influenced by the Section 202 of the 1984 Amendments new regulatory program to control leaks
political controversies surrounding EPA specifies that for new, replacement, or from the uncounted hundreds of thou-
mismanagement of the hazardous waste expanded landfills permitted after No- sands of underground product storage

* programs during the first two years of vember 8, 1984 EPA's minimum ac- tanks around the country. As a result, it
the Reagan Administration, Congress in ceptable technology standard must is quite possible that the underground
1984 succeeded in doing what it previ- provide for at least two liners as well as storage tanks regulatory program could
ously had been unable to do since the for a leachate collection system above be as large as all other elements of the
December 1980 passage of Superfund: and between the liners. RCRA program.
that is, enact a major piece of environ- In Section 215 Congress went beyond In passing the new regulatory pro-
mental legislation. In fact, President the issue of addressing merely new sur- gram, Congress was acting on informa-
Reagan's November 8, 1984 signing of face impoundments and extended ad- tion, compiled by the Congressional
the Hazardous and Solid Waste ditional control requirements also to Research Service, that probably some-
Amendments of 1984 constituted the existing impoundments. Specifically, where between 75,000 and 100,000 tanks
final step of the most comprehensive Congress established detailed techno- are leaking into the groundwater, sur-
revision of any environmental law since logical retrofit requirements-double face water, or subsurface soils and that
the 1977 rewrite of the Clean Water liners and leak detection, or their another 350,000 will be leaking in the
Act. equivalents, along with groundwater next five years. However, the actual

existing monitoring requirements-as number of underground storage tanks in
Land Disposal Provisons- the minimum standard. Unless these the United States is unknown, as is the
The Heart of the New Law impoundments are allowed an exemp- number of tanks actually leaking. Given

tion through a limited variance, the that many tanks are believed to be
Despite the enormous scope of the impoundments have four years in which nearing the end of their expected 15-20 ' - -

1984 amendments, it is not difficult to to comply; otherwise they can no longer years life spans, estimates are that a
single out the set of provisions that form receive, store, or treat any hazardous great many more tanks will begin leak- - -.

the keystone of the new statute. As ex- wastes. ing over the next decade.
pressed in the provision setting forth its
finidings and objectives, Congress de-
clared that certain classes of land dis-
posal facilities are not capable of assur-
ing long-term containment of certain
hazardous wastes. To avoid substantial
risk tohuman health and the environ-
ment, Congress said reliance on land
disposal should be minimized or elimi-
nated, and it said land disposal, partic-
ularly landfill-and surface impound-
ments, should be the least favored
method for managing hazardous
wastes.

To accomplish this purpose, the 1984
amendments provide EPA with unusu-
ally detailed instructions on cutting
back on land disposal. Section 201 re- .
quires EPA by November 1986 to pro- ,'*-,. ,

mulgate rules to prohibit land disposal
of dioxins and solvents unless the EPA
Administrator affirmatively finds, "to
a reasonable degree of certainty," that -\- -

the prohibition on land disposal of those
wastes is not necessary to protect public
health and the environment. Eight
months later, all "California list" wastes
(arsenic, cyanide, mercury, lead, halo-
genated organics and several other
hazardous wastes) are banned from land
disposal unless the Administrator makes
the same type of finding.

" The law also gives EPA rolling dead-
lines of 45, 55 and 66 months by which
it must adopt rules or make similar "not
necessary" findings on land disposal of

r.. all remaining listed and identified haz-
* • ardous wastes, with EPA to decide the
*i first third of the wastes within 45

months, another third within 55 months
and the final third by the end of 66 9-29-2
March 1985 Volume 35, No. 3 255
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HAZARDOUS WASTE MANAGEMENT In passing Section 206, Congress was
concerned that EPA regulations did not
require facilities permitted under RCRA

Congress in Title VI mandated kg of waste per month must, by August to address all releases of hazardous
adoption of a new regulatory program 1985, properly identify the wastes being wastes from all solid waste management
applying to tanks (and connected pip- transported off-site for treatment, units at a particular facility. "A facility
ing) that store at least 10% of the total storage or disposal. While requiring that which is causing, for example, ground-
volume of their "regulated substance" the wastes be properly manifested, the water contamination from inactive units V
underground. The program is to apply new law states that generators in the could, therefore, seek a permit under
to petroleum products and hazardous 100-1000 kg/month range need not RCRA for active units and receive the
substances designated under Super- comply, at least initially, with the more permit withou2t having to clean up the V.,-.
fund. complex requirements such as waste contamination," Senate Environment V.

To assist EPA and the states in de- testing. Under the law, EPA is to com- and Public Works Committee Counsel %%
veloping a nationwide inventory of un- plete a study of small quantity genera- Steven J. Shimberg has written.
derground tanks, owners of under- tors by the end of March 1985, and by Under the new law, permits must re-
ground tanks have until May 1986 to March 1986 it must adopt rules for small quire "corrective action for all releases
notify a designated state or local agency generators in the 100-1000 kg/month of hazardous waste or constituents from
of the existence of each tank as well as range. If the Agency fails to promulgate any solid waste management unit at a
its age, size, type, location and uses. rules by the end of March 1986, small t ,o rd a c
Similar information is also required for quantity generator wastes as of that date seeking a permit (under Subtitle C) re-

tanks which have been taken out of op- must go only to hazardous waste treat- gardless of the time at which waste was
eration since January 1, 1974. ment, storage, or disposal facilities placed in such unit."

On the regulatory front, EPA is permitted under Subtitle C of RCRA. Writing in Legal Times of Washing-
charged with promulgating leak detec-
tion, prevention, and corrective action Burning and Blending Dorothy A. Darrah of Skadden Arps,
regulations for underground storage Dorthy Aearr of inaddsnngrps,
tank owners. EPA's regulations, which Another regulatory "loophole" that Slate, Meagher & Flom in Washington,
will apply to new as well as existing caused Congress a great deal of concern D.C., have stated accurately that Section

tanks, must be "sufficient to protect was the exemption for facilities burning 206 "is designed to remedy the situation

human health and the environment" hazardous wastes for the purpose of in which a landfill owner attempts to -
and they may take into account differ- "energy recovery." The practice of demonstrate to EPA that contamination
ences in climate conditions, tank use blending of hazardous wastes (such as in groundwater emanates from 'old'

and age, hydrogeology, and other fac- PCBs or chlorinated solvents) with (pre-RCRA) disposal and that therefore

tors. EPA also has authority under the heating oil for subsequent sale to un- remedial action required as part of a

law to adopt rules on insurance or other suspecting customers had become a se- RCRA permit is inappropriate." Ac-
forms of financial responsibility for rious potential health problem in New cording to Rogers and Darrah, under

corrective actions and for compensation York and New Jersey, and Congress was EPA's current regulations, an owner

to third parties for bodily injury or in no mood to allow it to become a n need not clean up plumes of contami-
- property damages. tionwide health threat. Of particular nation under a facility when those

Title VI also prohibits the installation concern to the Congress was the possi- plumes are attributable to wastes dis-

of"bare steel" tanks (i.e. those without bility-and even likelihood-that more posed of prior to the effective date of
adequate corrosion protection) unless and more hazardous wastes would b EPA's groundwater cleanup (corrective
properly conducted soil tests show that burned in boilers and other heat recov- action) requirements. "Congress now

the resistivity (the corrosion potential) cry facilities precisely to avoid RCRA has deemed this dichotomy unaccept-

of the soil is 12,000 ohm/cm or greater. regulation and the costs of treatment or able," they wrote. Rogers and Darrah see

Although the Administrator is autho- disposal. in the Section 206 provisions "enormous
rized to modify this prohibition, it is not To address the "burning and blend- implications for the many industrial
likely that it would be made less strin- ing" problem, Congress mandated that sites with subsurface contamination

gent. EPA be notified by facilities blending resulting from pre-RCRA activities. The
hazardous wastes with fuel for distri- new section appears to say that any
bution or marketing for energy recovery, permit issued (by EPA or an authorized -_

Small Quantity Generators EPA has until November 1987 to adopt state) must require the cleanup of

When EPA promulgated its RCRA standards for transporters and facilities problems at all areas on the site even if -1%
regulations in 1980, it exempted "small burning fuels containing hazardous the source of the pollution would not

quantity generators" (those producing wastes. In addition, purchasers of such itself now be regulated as a hazardous
qutt ge00 rkgos" hose pr fuels must be notified of the hazardous waste unit under RCRA because the... ~up to 1000 kg of- hazardous waste per '"-
month) from most RCRA requirements. makeup of their fuels. Certain exemp- materials disposed of are not hazardous

This regulatory decision in effect al- tions from the rules are provided for wastes or because they were placed there

lowed those generators to dispose of petroleum coke and for de minimis before RCRA, or both." i
wastes directly in sanitary landfills or quantities of hazardous wastes. Onsite However, in order to avoid delays in t-
into sewers, practices not generally re- petroleum refinery operations are spe- the permit process, Congress provided

garded as safe. This "regulatory loop- cifically exempted from the labeling that permits may be issued with com-

hole," as critics described it, also ex- requirements. pliance schedules for corrective action
in cases where the corrective action "'.'empted small quantity generators from Continuing Releases-The "Mini- cannot be completed prior to issuance of ehaving to notify transporters that the Superfund" the permit.

wastes being transported were in fact
hazardous. Section 206 of the 1984 Amendments, Imminent and Substantial

In response to EPA's unwillingness to "Continuing Releases at Permitted Fa- Endangerment and Citizen Suits
impose any substantial requirements of cilities," has been described as a
small quantity generators, Congress in "Mini-Superfund," as something of a Although RCRA is fundamentally a
the 1984 Amendments mandated that "sleeper" within the overall Amend- regulatory scheme for addressing haz-
anyone producing between 100 and 1000 ments. 9-3 ardous waste problems, it also provides
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HAZARDOUS WASTE MANAGEMENT Moreover, citizen suits cannot be used

HAZARDOUS to challenge the siting or permitting of

hazardous waste facilities.

EPA under Section 7003 with the ability citizens the right to force clean-up of
to obtain injunctive relief against any hazardous waste sites. Thus, as a result Conclusion

person contributing to an "imminent of a major expansion of the existing cit- The numerous and, in some cases,
and substantial" endangerment created izens suit provision (7002), any person drs n reos tat, onge aes

by the handling, storage, treatment, may bring an action to abate an immi- Rra resltd riar om asense
transportation or disposal of any solid or nent and substantial endangerment in- of frustration with EPA's apparent lack -

. hazardous waste. According to a 1979 volving the management or disposal or of rogresin address the m ad

report by the Subcommittee on Over- solid or hazardous waste. o rgesi drsigtemra

sight and Investigations of the House Although Congress placed substantial problems associated with hazardous

Interstate and Foreign Commerce enforcement authority in the hands of waste management. The 1984 amend-

Committee (the Eckhardt Report), ordinary citizens, it took steps to assure ments were also a manifestation of

Section 7003 was designed to provide that the citizens suit provision was not Congress' clear sense of purpose in

the EPA Administrator with "overriding used to prevent or delay Superfund wanting to steer a radically different

authority" to respond to situations in- clean-ups or interfere with ongoing course-and at much greater speed.

volving a substantial threat to public RCRA enforcement efforts. Therefore, Whether this bold experiment works

health or the environment regardless of a citizen may not sue 1) where EPA has remains to be seen. EPA appears to be

other remedies provided in RCRA. commenced, and is diligently prosecut- committed to carrying out both the let-

Since 1979, the Department of Jus- ing, actions under Section 7003 or Sec- ter and spirit of the Hazardous and Solid

tice, on behalf of EPA, has filed ap- tion 106 of Superfund; 2) where the Waste Amendments of 1984, but no one

proximately 90 Section 7003 actions. State has commenced and is diligently should underestimate the magnitude of

(One of the first of these was against the prosecuting an imminent and substan- the task.

companies responsible for the improper tial endangerment action under Section
disposal at Love Canal.) Yet, despite its 7002; 3) while the Administrator or the
extensive use, the wording of Section State is actually engaging in a removal

- 7003 was not free from ambiguity, and action under Section 104 of Superfund
a number of courts have ruled that its or has incurred costs to initiate a Re- Bud Ward is Editor of The Envi.

ronmental Forum, a monthly maga-
" reach is limited, medial Investigation/Feasibility Study zine published by the Environmental

Taken together, these adverse rulings (RIFS) under Section 104 of Superfund Law Institute (ELI) in Washington,
held that a Section 7003 action could not and is diligently proceeding with a re- D.C. Christopher Harris, previously
be used to compel a non-negligent offsite medial action; and 4) where the Ad- the lead House counsel on the 1984

Hazardous and Solid Waste Amend-
generator to help in the clean-up of a ministrator has obtained a court order ments, is an attorney with the law
waste site where its wastes were dis- (including a consent degree) or issued an firm of Zuckert, Scoutt, Rasenberger
posed of. Although other court decisions administrative order under Section 106 and Johnson in Washington, D.C.
gave Section 7003 a much broader of Superfund, or Section 7003 pursuant Ward and Harris are coauthors of
reading, Congress was worried that the to which a responsible party is diligently Challenge, a new book to be pub.
Government's principal enforcement conducting a removal action, RIFS or lished this spring by ELI.
tool was being misinterpreted and seri- proceeding with a remedial action. _-_'_-__ _

ously weakened. Section 7003 was re-
written and, although the revisions were
labeled a simple "clarification" of ex-
isting law, the House Energy and Com-
merce Committee left no doubt that it
intended to legislatively overrule the

*' adverse holdings:
'. "These amendments are intended to

clarify the breadth of Section 7003 as to
the persons, conditions and acts it
covers.... (Ainyone who has contributed
to the creation, existence or maintenance
of an imminent and substantial
endangerment is subject to the equitable .'- -.

power of Section 7003, without regard to
fault or negligence. Such persons
include, but are not limited to, past and
present generators (both off-site and on-
site) ... past and present owners and
operators of waste treatment storage or
disposal facilities and past and present
transporters ... Thus, for example, non-
negligent generators whose wastes are no
longer being deposited or dumped at a
particular site may be ordered to abate
the hazard to health or the environment
posted by the leaking of wastes they once
deposited or caused to be deposited on
the site."

Having made sure that the imminent
and substantial endangerment provision
could be used as originally intended,
Congress also provided to individual 9-4
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Title 3-The President V

Executive Order 12088 October 13, 1978

Federal Compliance With Pollution Control Standards

By the authority vested in me as President by the Constitution and
statutes of the United States of America, including Section 22 of the Toxic
Substances Control Act (15 U.S.C. 2621), Section 313 of the Federal Water
Pollution Control Act, as amended (33 U.S.C. 1323), Section 1447 of the .-..
Public Health Service Act, as amended by the Safe Drinking Water Act (42
U.S.C. 300j-6), Section 118 of the Clean Air Act, as amended (42 U.S.C.
7418(b)), Section 4 of the Noise Control Act of 1972 (42 U.S.C. 4903),
Section 6001 of the Solid Waste Disposal Act, as amended (42 U.S.C. 6961),
and Section 301 of Title 3 of the United States Code, and to ensure Federal
compliance with applicable pollution control standards, it is hereby ordered as
follows:

I - 1 Applicability of Pollution Control Standards.

1-101. The head of each Executive agency is responsible for ensuring that
all necessary actions are taken for the prevention, control, and abatement of
environmental pollution with respect to Federal facilities and activities under
the control of the agency.

1-102. The head of each Executive agency is responsible for compliance
with applicable pollution control standards, including those established pursu- ..
ant to, but not limited to, the following:

(a) Toxic Substances Control Act (15 U.S.C. 2601 et seq.).
(b) Federal Water Pollution Control Act, as amended (33 U.S.C. 1251 el

seq.).

(c) Public Health Service Act, as amended by the Safe Drinking Water Act
(42 U.S.C. 300fet seq.).

(d) Clean Air Act, as amended (42 U.S.C. 7401 el seq.).
(e) Noise Control Act of 1972 (42 U.S.C. 4901 et seq.).
(0 Solid Waste Disposal Act, as amended (42 U.S.C. 6901 et seq.).
(g) Radiation guidance pursuant to Section 274(h) of the Atomic Energy

Act of 1954, as amended (42 U.S.C. 2021(h); see also, the Radiation Protec-
tion Guidance to Federal Agencies for Diagnostic X Rays approved by the
President on January 26, 1978 and published, at page 4377 of the FEDE'AL

REGISTER on February 1, 1978).
(h) Marine Protection, Research, and Sanctuaries Act of 1972, as amended

(33 U.S.C. 1401, 1402, 1411-1421, 1441-1444 and 16 U.S.C. 1431-1434).
(i) Federal Insecticide, Fungicide, and Rodenticide Act, as amended (7

U.S.C. 136 et seq.).
1-103. "Applicable pollution control standards" means the same substan-

tive, procedural. and other requirements that would apply to a private person.
1-2. Agency Coordination.

1-201. Each Executive agency shall cooperate with the Administrator of
the Environmental Protection Agency, hereinafter referred to as the Aciminis-
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47708 THE PRESIDENT

trator, and State, interstate, and local agencies in the prevention, control, and ". ..
abatement of environmental pollution. , .

1-202. Each Executive agency shall consult with the Administrator and , ,--
with State, interstate, and local agencies concerning the best techniques and ___

methods available for the prevention, control, and abatement of environmen-
tal pollution.

1-3. Technical Advice and Oversight.

1-301. The Administrator shall provide technical advice and assistance to
Executive agencies in order to ensure their cost effective and timely compli-
ance with applicable pollution control standards.

1-302. The administrator shall conduct such reviews and inspections as
may be necessary to monitor compliance with applicable pollution control
standards by Federal facilities and activities.

1-4. Pollution Control Plan.

1-401. Each Executive agency shall submit to the Director of the Office of
Management and Budget, through the Administrator, an annual plan for the
conti-ol of environmental pollution, The plan shall provide for any necessary
improvement in the design, construction, management, operation, and mainte-
nance of Federal facilities and activities, and shall include annual cost esti-
mates. The Administrator shall establish-guidelines for developing such plans.

1-402. In preparing its plan, each Executive agency shall ensure that the
plan provides for compliance with all applicable pollution control standards.

1-403. The plan shall be submitted in accordance with any other instruc-
tions that the Director of the Office of Management and Budget may issue.

1-5. Funding.

1-501. The head of each Executive agency shall ensure that sufficient
funds for compliance with applicable pollution control standards are requested
in the agency budget.

1-502. The head of each Executive agency shall ensure that funds appro-
priated and apportioned foi the prevention, control and abatement of environ-
mental pollution are not used for any other purpose unless permitted by law
and specifically approved by the Office of Management and Budget.

1-6. Compliance With Pollution Controls.

1-601. Whenever the Administrator or the appropriate State, interstate,
or local agency notifies an Executive agency that it is in violation of an
applicable pollution control standard (see Section 1-102 of this Order), the
Executive agency shall promptly consult with the notifying agency and provide
for its approval a plan to achieve and maintain compliance with the applicable
pollution control standard. This,plan shall include an implementation sched-
ule for coming into compliance-as soon as practicable. -

1-602. The Administrator shall make every effort to resolve conflicts
regarding such violation between Executive agencies and, on request of any .
party, such conflicts between an Executive agency, and a State, interstate, or a
local agency. If the Administrator cannot resolve a conflict, the Administrator
shall request the Director of the Office of Management and Budget to resolve
the conflict.

1-603. The Director of the Office of Management and Budget shall
consider unresolved conflicts at the request of the Administrator. The Director
shall seek the Administrator's technological judgment aqd determination with
regard to the applicability of statutes and regulations.

FEDERAL REGISTER. VOL 43, No. 201-TUESDAY, OCTOSER 17, 1976
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1-604. These conflict resolution procedures are in addition to, not in lieu
of, other procedures, including sanctions, for the enforcement of applicable
pollution control standards.

1-605. Except as expressly provided by a Presidential exemption under %J

this Order, nothing in this Order, nor any action or inaction under this Order,
shall be construed to revise or modify any applicable pollution control • -.

standard.

1-7. Limitation on Exemptions. j
1-701. Exemptions from applicable pollution control standards may only

be granted under statutes cited in Section 1-102(a) through 1-102(") if the

President makes the required appropriate statutory determination: that such
exemption is necessary (a) in the inter-st of national security, or (b) in the
paramount interest of the United States.

1-702. The head of an Executive agency may, from time to time, recoin-
mend to the President through the Director of the Office of Management and
-Budget, that an activity or facility, or uses thereof, be exempt from an applica-
ble pollution control standard.

1-703. The Administrator shall advise the President, through the Director
of the Office of Management and Budget, whether he agrees or disagrees with
a recommendation for exemption and his reasons therefor.

1-704. The Director of the Office of Management and Budget must
advise the President within sixty days of receipt of the Administrator's views.

1-8. General Provisions.

1-801. The head of each Executive agency that is responsible for the
construction or operation of Federal facilities outside the United States shall
ensure that such construction or operation complies with the environmental
pollution control standards of general applicability in the host country or
jurisdiction.. i

1-802. Executive Order No. 11752 of December 17, 1973, is revoked.

THE WHITE HOUSE,
October 13, 1978.

EFR Doc. 78-29406 Filed 10-13-78; 3:40 pr]-

EDITORIAL NoTE: The President's statement of Oct. 13. 1978, on signing Executive Order
12088 and his memorandum.for the heads of departments and agencies, dated Oct. I, 1978, on
Federal compliance with pollution control standards are printed in the Weekly Compilation of

'Presidential Documents (vol. 14, no. 4 1). '

-FEDERAL REGISTER, VOL 43. NO. 201-TUESDAY. OCrosER 17,1978
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APPENDIX 1.3

", t~/-: *~OFFICE OF THE ASSISTANT SCRETARY OF DEFENSE

WASHINGTON. D.C. 20301

' I MAY 1980

MANPOWER. 'MAY 1980
RESERVE AFFAIRS """"

AND LOGISTICS

Defense Environmental Quality Program Policy Memorandum
(DEQPPM No. 80-5)

MEMORANDUM FOR DEPUTY FOR ENVIRONMEN', SAFETY AND OCCUPATIONAL
HEALTH, OASA (IL&F::,

DEPUTY UNDER SECRETAIRY OF THE NAVY
DEPUTY FOR ENVIRONMENT AND SAFETY, SAF/MIQ
DIRECTOR, DEFENSE LOGISTICE AGENCY

SUBJECT: Departynent of Defense Hazardous Material Disposal Policy

PURPOSE: This is to provide Department of Defense (DoD) policy
guidance on the disposal of hazardous materials. This memorandum
supercedes DEQPPM 79-4, "Department of Defense Hazardous Material
Disposal Policy," of December 17, 1979.

BACKGROUND: DoD possesses large quantities of hazardous materials,
both new items and waste products, that must be disposed of in --n.n
environmentally acceptable manner. The Resource Conservation .-
Recovery Act of 1976 (RCRA) and the Toxic Substance Control Ac- .:.
1976 (TSCA) require that DoD update its disposal policy regarding
hazardous materials.

In 1974, DoD designated the Defense Supply Agency, subsequently
renamed the Defense Logistics Agency (DLA), to be responsible

for the disposition of items identified as unsalable because

the material has no sales value . . . (except) refuse and trash . . .
(and) items... restricted by law or military regulation." Some
of the materials reassigned to DLA were hazardous, but the overall
hazardous material disposal responsibility was not specifically
addressed in the 1974 policy.

In December of 1979, the Deputy Assistant Secretary of Defense,
Energy, Environment 'and Safety (DASD-EES), in coordination with
the Deputy Assistant Secretary of Defense, Supply, Maintenance,
and Transportation (DASD-SM&T), issued Defense Environmental
Quality Program Policy Memorandum 79-4 (DEQPPM 79-4) which pro-
vided urgently nended guidance on hazardous material disposal.
After the policy was issued, representatives of the military
departments, DLA, and OASD(MRA&L) agreed to refine further DoD
policy. This DEQPPM 80-5 includes the refinements which those
representatives recommended. For purposes of this memorandum,
the term DoD components refers to the military departments and
all defense agencies except disposal operating entities of
DLA. Other terms used in this policy are defined in Tab A.

POLICY: DoD policy is to dispose of hazardous materials in an
environmentally acceptable manner:

7 9-8
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e DLA is designated the responsible agency within DoD for
worldwide disposal of all hazardous materials, except for those
categories of materials specifically designated for DoD component
disposal (Tab B). Specific DLA responsibilities for disposal of
assigned hazardous materials are in Tab C.

9 DoD components shall dispose of those categories of hazardous

materials listed in Tab B. In addition, the DoD component shall
support DLA disposal actions as specified in Tab D.

9 The DASD(EES), in coordination with DASD(SM&T) and other
OSD offices as necessary, shall formulate, implement, and monitor
policy for disposal of hazardous material and shall decide any
unresolved issues which may develop, including the reassignment
of res-onsibility for disposal of specific categories of hazardous
materi k when circumstances warrant.

* No other changes are made to the respective disposal mission
responsibilities of the DoD components or DLA.

IMPLEMENTATION: This memorandum is effective immediately and should
be implemented as rapidly as possible.

* DLA shall make optimum use of existing disposal capabilities
and resources.

* DLA shall program for the additional resources required to
discharge its responsibilities under this memorandum.

* DLA is directed to organize immediately and chair an inter-
service task group to plan actions and milestones for the full
implementation of this policy and submit their report to DASD(EES)
within 120 days from the date of this memorandum.

* The task group will develop and promulgate a hazardous
materials data call to identify current and projected hazardous
materials disposal workload, as well as the actions and methodology
employed to dispose of those materials. The task group should also
identify, in as much detail as possible, the technical support and
assistance which can be provided DLA in its efforts to insure expe-
ditious disposal of hazardous materials in an environmentally safe
manner. The task group will identify those additional resource
requirements which, if made available to DLA, can be effectively
applied to expedite hazardous materials disposal during FY 80 and
FY 81.

SIGNED~

Paul H. Riley George Marienthal
Deputy Assistant Secretary of Defense Deputy Assistant Secretary
(Supply, Maintenance and Transportation) of Defense

(Energy, Environment and Safety

9-9

"11, ". -



3

Enclosures:
*Tab A - Definitions

Tab B - Materials Assigned to DoD Components
for Disposal

Tab C - Responsibilities of DLA for Disposal
of Assigned Hazardous Materials

Tab D - Responsibilities of the DoD Components
in Support of the DLA Disposal of Hazardous
Materials.

* MR/Reading/EES
- P. Haviland/ds/57820/6May8O
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TAB A

DEFINITIONS

Material is hazardous when, because of its quantity, concentration,
or physical, chemical, or infectious characteristics, it may: (a)
cause, or significantly contribute to, an increase in mortality or
an increase in serious, irreversible, or incapacitating reversible
illness; or (b) pose a substantial present or potential hazard to
human health or the environment when improperly treated, stored,
transported, disposed of, or otherwise managed.

For the purposes of this memorandum, hazardous materials do notinclude those radioactive materials that the Nuclear Regulatory

Commission controls. Licensees shall be responsible for the
disposal of those materials per 10 CFR 20.

Hazardous material may be defined as personal property consisting
of items, scrap, and waste:

Items - All unused, used, or contaminated property or
combinations of property, (unused, used, mixed or
contaminated) which can be identified by a national
stock number, manufacturer's part number, military
specification number, or locally purchased property
with a locally applied stock number. Also, that
property which by military regulation requires

application of a local stock number prior to
disposal.

Scrap - Used or unused property which has no value except for
basic material content.

Waste - Used or unused property, residues, by-products, sludges,
and other materials, which have no known utility and
must, therefore, be discarded.

Conforming storage is a facility or location which conforms to
regulations of the Environmental Protection Agency and other
regulatory authorities governing the storage of hazardous materials.

The generating activity is an organization or element authorized
to turn-in property to the Defense Property Disposal Service.

9-11



TAB B

Materials Assigned to DOD
Components for Disposal

DoD components shall be responsible for disposal of the following

categories of hazardous materials which have not been assigned to
DLA:

1. Toxicological, biological, radiological, and lethal chemical
warfare materials which, by U.S. law, must be destroyed. Disposal of
the by-products of such material is the responsibility of the DOD
component with assistance from DLA.

2. Material which cannot be disposed of in its present form
due to military regulations, e.g., consecrated religious items and
cryptographic equipment.

3. Municipal type garbage, trash, and refuse resulting from
residential, institutional, commercial, agricultural, and community-
activities, which the facility engineer or public works office
routinely collect.

4. Contractor generated materials which are the contractor's
responsibility for disposal under the terms of the contract.

5. Sludges resulting from municipal type wastewater treatment
facilities.

6. Sludges and residues generated as a result of industrial
plant processes or operations.

7. Refuse and other discarded materials which result from
mining,- dredging, construction, and demolition operations.

8. Unique wastes and residues of a non-recurring nature which
research and development experimental programs generate. *.

,..

1
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TAB C

Responsibilities of DLA
for Disposal of

Assigned
Hazardous Materials

* Specific DLA responsibilities in this area shall include, but not
necessarily be limited to, the following:

1. Accomplish documentation for DLA disposal actions as required

under laws and regulations.

2. Initiate contracts or agreements for disposal.

3. Accept accountability for all hazardous materials except 4
those categories specifically excluded in Tab B, which have been

. properly identified, packaged, labeled, and certified in conformance
with established criteria.

4. Accept custody of hazardous materials within the following
guidelines:

d If DLA possesses conforming storage at the defense property

disposal offices (DPDO), DLA will accept physical custody at the time
it accepts accountability.

* If DLA does not possess conforming storage at the DPDO,
and the generating activity has conforming storage in support of
mission requirements, the generating activity will retain physical -.-- i
custody, and DLA will accept accountability.

-In those instances where neither DLA nor the generating
activity possess conforming storage, the activity with the "most
nearly" conforming storage will accept or retain physical custody
and DLA will accept accountability.

. DLA will be responsible for the long term programming
of military construction funding for conforming storage in support
of its disposal mission.

* If DLA and the component involved cannot mutually agree
on the best procedure for storage and handling pending final disposal,
the issue shall be referred at once to OASD(MRA&L) for resolution.

5. Provide any required repackaging or handling of hazardous
materials subsequent to acceptance of accountability from the
generating activity.

6. Establish an inventory control system for the types,
quantities, and locations of available hazardous materials for
which DLA is responsible in the event that some other activity
might be able to use a particular material as a resource.
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7. Provide feedback to the military departments and defense
agencies on the costs associated with disposal in order that this
information might serve as an economic incentive to minimize waste
generation.

8. Contract for disposal technology not available in-house or
from the DoD components.

9. Minimize environmental risks and costs associated with
extended care, handling, and storage of hazardous materials by
accomplishing disposal within a significantly compressed disposal
cycle. Initiate actions and projects within DoD and in conjunction
with federal civil agencies and industry to realize this objective
and expedite final disposal.

10. Devise a system by which the time of turn-in will be highly
visible on hazardous materials to insure proper application of
resources to dispose of these materials. DLA should insure that
sufficient disposal capability is programmed to p:-eclude extended
delays in the hazardous materials disposal process.

11. Establish and maintain an analysis and information distri-
bution capability to:

e Evaluate the ir-pact and applicability of current
technological advances on DoD hazardous material disposal procedures
and .nform the DoD components of these .developments on a continuing -.

basis.

- Assure that the DoD components are apprised, on a
continuing basis, of any federal, state, regional, and local
regulations being developed to control hazardous material disposal.

12. Become the DoD focal point to recommend to DASD(EES)
matters of policy and guidance for hazardous material disposal.

13. Establish procedures relative to assigned responsibility'
for hazardous material disposal. Unresolved issues will be for-
warded to OASD(MRA&L) with appropriate comments.

14. DLA shall program to carry out their responsibilities
through normal budgeting channels.

I.

I,.
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TAB D

Responsibilities of the DoD Components
in Support of the DLA Disposal of

Hazardous Materials

1. Where feasible, minimize quantities of hazardous waste
through resource recovery, recycling, source separation, and ..

acquisition policies.

2. Provide available technical and analytical assistance,
including R&D support, to DLA to accomplish disposal, if requested. .-..

3. Provide all available information to DLA, as required, to
complete environmental documentation, e.g., environmental impact
statement associated with disposal.

4. Properly identify, package, label, and certify conformance
with established criteria prior to tr.nsfer of accountability to
DLA. Subsequent repackaging or handl ".g is the responsibility of
DLA.

5. DoD components will retain custody of hazardous materials A
within the following guidelines:

* If DLA does not possess conforming storage at the DPDO,
and the generating activity has conforming storag7e in support of
mission requirements, the generating activity w:-i retain physical
custody, and DLA will accept accountability.

e In those instances where neither DLA nor the generating
* activity possesses conforming storage, the activity with the "most

nearly" conforming storage will accept/retain custody. "-

o If DLA and the component involved cannot agree on the
best procedure for storage and handling pending final disposal, the
issue will be referred at once to OASD(MRA&L) for resolution.

o When a DoD component retains custody of a hazardous
material, this hazardous material shall be kept on the accountable
records of DLA.

6. When requested, the DoD components will assist DLA by
• .providing information and comments on federal, state, regional,

and local regulations being developed to control hazardous material
disposal, e.g., ability of particular installations to comply and
impact on DoD. The DoD components will alert DLA to any local
situation which could impact on hazardous materials disposal.

7. DoD components shall program to carry out their responsibilities
- through normal budgeting channels.

.. 1
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APPENDIX 1.4
OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE

WASHINGTON. DC 20301

MANPOWER.
RESERVE AFFAIRS ..

AND LOGISTICS

DEFENSE ENVIRONMENTAL QUALITY PROGRAM POLICY MEMORANDUM (DEQPPM) 80-8

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (IL&FM)
ASSISTANT SECRETARY OF THE NAVY (MRA)
DEPUTY UNDER SECRETARY OF THE NAVY
ASSISTANT SECRETARY OF THE AIR FORCE (MRA&I)
ASSISTANT SECRETARY OF THE AIR FORCE (RD&L)
DIRECTORS OF DEFENSE AGENCIES

SUBJECT: RCRA Hazardous Waste Management Regulations

PURPOSE: This is to provide additional policy guidance to implement
within the Department of Defense the hazardous waste management
regulations of the Resource Conservation and Recovery Act (RCRA)
of 1976.

BACKGROUND: On May 19, 1980, the Environmental Protection Agency
(EPA) published implementing instructions to Subtitle C of RCRA
which established a federal program to provide comprehensive ..
regulation of hazardous waste. When fully implemented, this program
will provide "cradle-to-grave" regulation of hazardous waste.

The Department of Defense is an entity responsible for determining
when a material becomes a waste subject to RCRA Regulations. Applying
the criteria set forth in Subparts C and D of 40 CFR Part 261 further
qualifies the waste as hazardous at which point the RCRA Regulations
become effective. Also, RCRA establishes standards for generators
and transporters of hazardous waste that will ensure proper record- .
keeping and reporting, the use of a manifest system to track ship-
ments of hazardous waste, the use of proper labels and containers, -.
and the delivery of the waste to properly permitted treatment, storage, '.-'
and disposal facilities. To ensure that these facilities are designed,
constructed, and operated in a manner which protects human health
and the environment, the regulations promulgate technical, admini-
strative, monitoring, and financial standards for them. EPA will
use these independently enforceable standards to issue permits to
owners and operators of facilities.

Also in May, 1980, Defense Environmental Quality Program Policy
Memorandum 80-5 was published to provide DoD policy on the disposal
of hazardous materials. That policy designates the Defense Logistics

: Agency as responsible for the disposal of all hazardous materials
except those that specifically remain the other DoD components'
responsibilities.

9-16 -. ,...,
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POLICY: The DoD policy is:
I

e To limit the generation of hazardous waste through alterna-
tive procurement practices and operational procedures that are .
attractive environmentally yet are fiscally competitive,

* To reutilize, reclaim, or recycle resources where practical
and thus conserve on total raw material usage,

* To exhaust all other actions mandated by Federal statutes or ..
regulations prior to identifying the material as discardable,

* To dispose of hazardous waste in an environmentally acceptable
manner according to the disposal policy established in DEQPPM 80-5,

* To implement within DoD the hazardous waste management
regulations that EPA published under Subtitle C of RCRA or that
states enact under EPA authorization,

* To consider all unused hazardous materials as not regulated
under RCRA until a decision is made to discard them, and.

* To insure that all used hazardous materials are safely
handled, accounted for, and controlled by internal DoD documentation.
The internal controlling documentation will be applied to all move-
ment among DoD activities and will reflect all data elements pre-
scribed for auditing purposes and for shipping manifests as required
by EPA or the states. The DoD component/entityassigned disposal
responsibility by DEQPPM 80-5 will advise the using activities as
to which "used" hazardous material must be controlled as a hazardous
waste.

ACTION REQUIRED: DoD components will:

* Reduce hazardous waste generation to the maximum extent
practical,

* Reutilize, reclaim, or recycle resources where practical, and

e Implement EPA hazardous waste management regulations.

As part of that implementation, any DoD installation that generates
or transports hazardous waste or owns or operates a facility that
treats, stores, or disposes of hazardous waste will notify EPA
regional administrators as required. Each installation will obtain
one EPA identification number. That identification number will be .'.

used for all subsequent reports and permit applications required
for the installation.

Also, any installation which owns, operates, or proposes to own or
operate a facility that treats, storee, or disposes of hazardous
waste will apply for a permit from EPA or the state. That
application is in two parts:
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* Part A, which defines the process to be used, the
design capability, and the hazardous waste to be handled,
must be submitted by November 19, 1980.

0 Part B, which contains more detailed information intended
to establish that the facility can meet the technical
standards that RCRA promulgated, must be submitted at a
date that the regional administrator sets.

The installation commander will sign the permit application as the
facility owner, and the operational manager of the permitted facility
will sign the permit application as the operator. DLA or other
tenants will sign as operation manager for all functions for which
they have been assigned responsibility under DEQPPM 80-5. Each .

installation that requires a permit will submit one EPA Form 3510-1
for the installation (Form 1 - General Information) and an EPA
Form 3510-3 for each permitted facility (Form 3 - Hazardous Waste
Permit Application).

Implementation of the comprehensive hazardous waste management program
mandated by RCRA requires maximum cooperation of all activities on an
installation. The installation commander is responsible to ensure
compliance with all RCRA requirements for the installation. The
installation commander is responsible to notify, to apply for permits,
and to report to EPA or the state, as required, for all installation
activities, including tenants. The individual facility operational F.
managers are accountable for conducting their activities in accor-
dance with RCRA. Those facility managers, including supporting
property disposal activities and tenant activities, will provide
necessary documentation to the installation commander for permit
application, will provide to the installation commander reports
required by EPA or the state, and will ensure compliance with RCRA
regulations and permit requirements at that facility. All reports
to EPA or the state will be co-signed by the installation and
facility operator or their designated officials.

For facilities that DoD owns but does not operate, the DoD component
that owns the facility is responsible as the owner for purposes of l
the permit. For example, on an Army government-owned, contractor- ',b

operated plant, the contractor may be the applicant for the permit,
but the local Army commanding officer is still responsible to * .

ensure compliance.

DoD components will use the Disposal Turn In Document (DTID) or
a bill of lading, as appropriate, modified to meet the EPA require-

ments, for the shipping manifest. The shipping activity, either
-" servicing property disposal activity or facility operator, will
o" manifest any shipment of hazardous waste off the installations in

accordance with RCRA. The responsibility for tracking the manifest
- terminates at the permitted facility destination for that shipment;

howeverthe shipper must obtain a copy of the completed manifest to
show arrival at that destination. For shipments among DoD components,
whether on the same installation or between installations, the

-" turn-in activity's responsibility terminates upon receipt of a
signed copy of the Disposal Turn In Document (DTID) or the govern-
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ment bill of lading which serves as the internal manifest between
the generator, the servicing DPDO, or other permitted receiver.

Each DoD component will take immediate action to identify all
resources required to achieve full compliance with EPA and state
regulations. Those resources will then be addressed, within
program decision memorandum approved overall component resource
levels, in future budget submissions.

An installation that requires permits for more than one program
(RCRA, Safe Drinking Water Act, Clean Water Act, and Clean Air
Act programs) is encouraged to consolidate its application, if
possible, under EPA's consolidated permit program.

In special circumstances, and where it is mutually agreed among the
installation, tenant, and EPA/State, exceptions to the above
policies will be documented by the DoD component concerned and
forwarded to DASD(EES) for approval.

The DASD(EES), in coordination with DASD(SM&T) and other OSD offices
as necessary, shall monitor policy implementation for RCRA hazardous

- waste management, and shall decide any unresolved issues which may
develop.

This memorandum is effective this date. Progress toward implementation
of this memorandum and the RCRA hazardous waste regulations will be
included in the environmental management-by-objective (MBO) semi-
annual reports.

George Marienthal
Deputy Assistant Secretary of Defense

(Energy, Environment and Safety)

.-

Deputy Assistant ecret4 1 y of Defense
(Supply, Maintenance and Transportation)

9-19

". . ". "° '/"", .'" " .'- ',' p [' I I " i " I*J I 2 _oO'-'. 'i 'o., ' .' . .¢ .-- ',2' .



APPENDIX 1.5 CH 7. DeD416.21-Ni

CHAPTER XXI

HAZARDOUS PROPERTY MANAGEMENT 1

A. GENERAL mnaterial us the responsibility of the DoD instaU'.ta'iu
with assistance from DLA.

1. The purpose of this chapter is to provide Do!) in,
staatins nd LA ersnne wih gida f (2) Material which cannot be disposed of in it.

handling, processing, and disposing of hazardous presn omdet mltr euaiis ".
poetin accordance with applicable enironmen- munition. Explosives and Dangerous Artil.' '..

tWan ohe prinntlas n rguaton.(AEDA). controlled medical ite,u. Thu% catenr*9
tat nd therperinen las an ti ns.would include those instances where niditary regula

2. The DoD policy is to store and dispoe of all tions require the obliterativit of all inarkings that
hazardous property in an environmentally acceptable could relate an ezeess material to its operational )n-,
manner in accordance with applicable environmental gran. Once the appropriate aict ions are takett to, uec
and other pertinent laws and regulations, the military regulation, the resulting material could

3. For definitions see A tackment 1 and Chapte JJJ, thent be turned in to the stervncing DPDO.
this manual. (3) Municipal- type gaiuy.. t7ilI, (imII rj,t,

result ingfiromL residiential. intituitional. atnert

B. RESPONSIBILITIES .agricuitural, and community.activities, which cin itI
disposed of itt a state or locally pertaitted saiteai

I. DoD installation responsibilities are as.lollws: la~nd/ill.

a. Where feasible, minimize quantities of hazard. (4) Contractor generatW nuaterial Whicha 'an.c ~
otss property through resource recov, recycling, th conitrartor's responsibilityfJor disposal urder the-
source separation, anid acquisition policie. tem of the contract.

b. Provide available technical and analytical (5) Sludges resulting from mvunicipul-t ull.

assistance, including research and development su wasttI-water treatment Jacit ift.
port. to DLA to accomplish disposal, if rtecui~ti. (6) Sludqes avid residue., generated as it rewiul-t .

c. Provide all availa~le informiation to DLA. as re- inidustiali plant promesses (or operationti Prue1wrly
quired, to complete environmental dcumntal ion. identjfled industrial process sludges avid residites.
eg., environmental impact statements associated with which are not commingled or a product of apt iie*""-
disposal. dustrial waste trealtment facrility are tin ropoilthbl

d~ roprlyidnti it pckae, abe al crtiit ty of L)LA. DLA duies tiot take sludges td restfde.. %.161Prpryietj*pcae ae vdcpJ front wate water treat ment Jatilit 4es. bLA de. tI A-,
conformaance with established environmental and sludges and residues from iidustrial processes ti111t
transportation criteria prior to transier of acrount. have not been commingled Fiur exapot*, sludges itri
ability for hazardous property to DLA. residues from industrial proceas -A "m ust be collier td

e. When requested, assist DLA by prweviditky ititior- and stored separately from sludges avu residue.
mation and comments on federal, state. regional. aind resulting front industrial process -B" Each pire4s.
local regulations being developed to control hazardous may result in sludges and res idues that contai n U 1,11 iu
property disposa,- e.g., ability of particular installa. ture of ingredients and contamninaits but thu, sludyI.,.
tion to comply and impact on DoD. Alert DLA to tiny and residues from each process must be cillected apeil
local situation which could impact hazardous proper. stored separately and not commingled.
ty disposal. (7) Refusse and other discaurded ieiiil 0114-11I

f Retain physical custody of hazardous propty result from mining dredgoig, ronstructinr. iei
within the guideline provided in partsgraph C, thi's demlitioni operatiolis.
chapter. (8) Unique wastes and residuses ty* a tmorce*

g. Provide for disposal of the following caeore ring nature which researdih and develtipivent ..j-.
of hazardous property: perimental programs genamte.

(1) Toxicologival, biological, radiological, and R. The DLA respopusibilits a re as J411he'ws:
lethal chemical warfare mtaterials which, byt U.S. law, a. Accomplish diocumentation (afidcatig re0sivod..,.j
must be destroyed. Disposal of the by-products of such f/or DLA di~spositl actions as orquired niui aliplctel./
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entvronmiental and other pertinent laws and reguia, a. Maintain an ,,,uIv.,L Wd inJwrmnlttl,"
tics. distribution cupabilty of current t.rihnoloicial ad-

" b. Iritiate contracts or agreein s for DLA ~rance. on DtJ) hazardtos property ulUsezl pru-
Idiotia cton cfedure's and adr", DaD in.stallutoris to* su'h do-

i aisuptteids oi a ruatinuijg humis. Ad, iltitadly, en.
c. Aceept accountability for all hazardous proper- sure that DoD installations are apprised of any

ty, cept those categori under responsibility ofDoD federal, state, regiinal,, and local regudations bemi.
..insaIioiu (paragraph Bi above) which hate been developed to cttrol hazardous property disposal.r :" 'l.'poperiy identified, paae, labeled and ce'rtified in .,rv,,th D 't oator,,,.dto.,-:

Fr"U '''~' "~" ~'a. Serve its the boL) JUCaL point to reiati nwend to
accordance with environmental and transportation CASD ?h~ter uJ'poliy and guidance (r hazunlo"s
Laws and r~u~u~s property lwpoSet. 4

d. Accept sludges and residues from industrial . t hp d rt ta"
proesses tat have not been commingled, e.g., sludges u. Establish procedures rehatiif to assigned

d fr sretionsibility for hazardous property disimsal.and raidue from industrial proess "A " must be cot- Uneh ds,'s U Jr redtt ADwha- '. i

lected and stored separately from sludges and residue npropristr contn l t e d I "'.wth-p
r~sultingfrom industrial prowe~s oB'. -...

a Accept custody of hazardous property within the RESERVED
gideiine provided in paragraph C, this chapter. D. TURN-IN PROCED URES (GENERAL

* f. Programfor construction of storagefJtiilities in
;'. support of the DLA disposal mission. DO iistalluations and DLA are res paasible f(,r Crm-

- g. Proe~de' tang ryaiiavl k.uide tiny twaii-l owpi'kagmyr hndling pIiu.ith ti'a '.ntll aind other pertinent tl..':

oJhazardous property subsequent t) jr' EUd rogrttt'it.i. In 11d1d to rtnstive t',irwtttowidatl
.. count abilityffrom the turn-in activity. ConIpliICC tur,-i, t'tirit iiid DlPIJ(s a'Ul-

I. Establish an inventory control system for the 1. Preplan. schedue. and coordinate hazardous
types, quantities, and locations oJ'available azar2d u propi-rt lurti-ins.

* property for which DLA is responsible in the event 2. Prm'e~ss turn-is ofhAtzardous pr wierly ueasJidtrus:
Uta so ie other activity might be able to use particular " 1""'"

property as a resource. U. i4h,,ifiCulio,"

i. Provide an economic incentivefor DoD installa- (i NSN-identiied hazardou.% proprt.y.
tions to segregate and minimize waste generatitm by: (i T)o turn-in artirity will pre'ride the li "al-

(1) Providing Jfedback to military departnwe'ts itI uponi lar-it ty'NSN-idctied ltu:wrdPits proper.
and defetse agencies on the costs associated with ty to til,# DPD)O:
destruction of HW. . Valid NSN.

(f) Providing 100 percent reimbursement to DoD 2. Noun nauime nith tlsiyd in the supply
installations with qualified recycling programs jor

* hazardous wastes sold by DLA for recycling in awc'rd-
ance with DOD policy. .Y. ue,,,pid ,ut,, qi hzilaius Col-

tantinants Und niouna ians' oJ" tnonhazal us cot-
j. Contract fir disposal technology not available tanilunt.i

within the DaD. I .
M. Anunt of hazardous and monhwazardous

kMinimize environitetal risks and etits ijtm tnsbsdo srskoldeo ettgo
associated with the extended care, handling, ad othe imant s based tot user's kittlede or ttsting Jt

sorage of hazardous property by accomplishing tepit eprewied in a range (o ontent by petcenta'.

disposal within a signiJiently compressed disposeil or parts per million as applicab.
cyle. Initiate actions and projects within Dtd) and in (A) When eressary. Ike DPlR) ill:
industry to realize this objective and expedite Jml Jor chepinal natu u)'hazardous cumpop ts.

disposal.

O. Search HAIS fir transportatitive wa.dL. Operate a stystem to ensure that sulfcrtl ueraaaseurd.'. .

to other dataitas rtquired. -disposal capability i; progranmed to prelude ex-
tended delays in the hazardous property disposal proc- S. Contact numufiwturer .br ditto ias re-us. quired.
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(2) LSNIFSC-ide*MWd property. The containers must be able to withstand ,,ro,,i
(azD The t .itni~i~ actiuity iuW p 4d th.fo handling or tW turn-in wIl be re'jcted.

ing for turi-n f hwardo prvpty to the DPDO: (8) DoT speciried containers are required fi,'.
I. Cheiniaal name of hazardous sompn . storage and movement of hazardo'us wastes. Th,,..

wastes may also be accumulated in bulk in RCRA p,,. Chemical name Of hazardous Con- mittedfacilities.
taminants and noun name 'of nonhazardous con-
taminant&. (5) DoT specified containers are not required..," ".

turn-in to the DPDO qf anything other ttan the .a:
S. Amounts ofhasardous and nonhazardous ardous wastes. T transporting agency does hA ,.

contaminants based on user's knowledge or testing of responsibility to comply with DoT requiremetsf i',
the item apressed in a range of content by percentage transport oier public highways.
or parts per million as applicable.

(4) When hazardous property turned tin.'1
(b) T~seDPDO wilk" .disposal is packaged in tWe original military con-

1. Accept accountability of property'iden- tainers, the turn-in activity will provide the DPDO
tftd in the above manner. with a certification as to the true condition/reliability .

of the container& The cert&atio will be placed in
wi t . p A otugrath p~ tBlock Y of the DTID by the turn-in activity and u1/1w aftgrap C, this c,,t.$r. contain, (ronte fluig ttmm, ::-''::

1. Assign proper DoT shipping description c a) Pnthfui i tate wtD
to item received from on-site or for property that is (u) Packaged in acordance with DoT 4.Q CFA
received in-place and is not transported over public 170-189.
highways. (b) Packaging equals/exceedot DuT 59 CF"

170-189.
4. Assist turn-in gctivity in determining

popep identgifaiion as eaprzbiitisa permit. (c) Packaging is substandard to DoT 49 C-"
Rejet turn-in whet proper identification 170-189 (this is Rot acceptable for hazardous wastc . ..-in aceora~ RO wt turn- aio in is n pt P iden i. "HW" or off-site hazardous property turnin,).

(5) DO propetty in .breign countries or t,(5) PCBe. An analysis of PCB concentration as ritoris shall be packaged ier uecordaae with the ,, . .
determined by a scint ally acceptable analytical oountry's environmental laws andjor statud ofJ'rc. "
method wi accompany the DTID unless the property agtwmsn...•
has a manufacturer's Label or nameplate that in-
dicates the prsence of PCBs; eg., generic or com meo. c. Labeling.
cial name. The analysis wiU indicate the amount of (1) Hazardwis property will be labeled it cuh-
PCB in parts per million (ppm) or in the JbUowing Jormanee with established environmental to ,/
ranges: trawsportation laws and regulations.

b. Less than 50 ppm (9) PCB marking requirements are us pr'o~ - -

b. SO09 ppm scribed by the EPA in 40 CFR 76145. Itemus eontui .i
ing 50 ppmi or owre PCB must be marked, waith the x- .a 500 ppm, or mom ception of'transfor'nhers. Ondy PCB transrmi ,eri.m.. .-..

_Individual analysis i required for w item. ite 500 ppm or more PCB, must be marked.
such as capacitor# which do not have sampling or srv. d Disposal Turn-Ir Document (DTIDi.
Scing parts and are sealed by the manfacturer and
are suspected to contain PCB# will be turned in as (1) All property turned in to the DPDO will . ,
PCB itema (500 ppm and owr) without analysis. done so with a properlty prepared DTID. Standard
DPDS may accept batch testing reedits of minemral oil procedures fir preparation of a DTID are found i,
dielectric on a cateby-mase basis. Hovijer. apprIi DOD 4140.17-M MILSTRIP. it addition. insert "HM"
for batch tSating will be obtained from DPDS prior to in block C if tur-n-in is azaurdous ,nageria or -14"-'' j

hazardous waste.

b() The DTID will be modlied to satisfig inter a I
DoD auditing requirements. Whre they erst, .

(1) Property turned in to the DPDO must be in State/EPA required shipping manf'ests will be used iit
containers that are non-leaking and Wafe to handle. addition to the modfmwd DTID for transporting haz-
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ardous wastes. Iformation required on the (j) Block-S. Enter total quantity of hazardous
Sta&EPA manifest must be completed by the turn-in waste by units of weight or volume (includes packag.
activity when transporting hazardou uvxte.s off.mte ing).
and over public hihways to a .eroeig DPDO. (S) Block S of the DTID will be signed and dated

(,V Block A-'Shipped From"." add telephone by the DPDO and returned to the turn-in activty
number and EPA identigoation number. Installations within S working days from, receipt. The signed copy of
qualifying s RCRA defined "small quantity the DTID will serve as vlid receipt of dccountability
genrtors' ill enter *small generator excluion" in for the hazardous property by the DPDO.
lift of the EPA idetirwation number.

(b) Block B- 'Ship To ": add telephone number E. TURN-IN PROCEDURES (SPECIFIC).
- and EPA identjtcation number. Detailed guidahce governing turn-in as well as

(e) Block U- "Freight Classification handling and processing of specific hazardous proper-
Nomewlature: add Hasard Class (maximum 18 ty is contained in Chapter VI, this manual.
alpha dkaracters) and six character (9 alpha, 4
m e ie identioatio n number as shown in DoT 49 F. IMPLEMENTATION OF RCRA.
CFR 1t.

1 .. 1. Permits.
(d) Bloks W-X-

a. The instalation commander is eaponi le to
..For mwNSN haardous waste item ensure compliance with all RCRA requirements for

enter the word 'waste" and the item's proer shipping the installation. The installation commander is also
same as shoum in DoT 49 CFR 17t and as muc4 responsible to notify, to apply for permits, and to
decriptive irformation as possible in Blocks W and report to EPA or the state, as required, for all in -

X, andlr aa, k additional documentation with this stallation activities, including tenants. Tenants are
dta. responsible for conducting their activities in accord-

S. For NSN hazardous waste items Block W ance with RCRA and permit requirements at the
will be used for internal purposes and Block X must facility. Tenants will provide neceuary documenta-
otain the word wate"followed by the item's proper tion. signed and completed, to the host for permit ap-

shipping same as show in DoT 49 CFR 17t. plications and for reports as required by EPA or the
(s) Block Y-Use this Block (in lieu of blocks state. Submittals will be in the format required by the

AA through EE) for the deposit account number. Note: relatory agenci..
This is not an entry required on behalf of hazardous b. The individual facility operational managers
property documentation but a movement oJ dita are responsible. for conducting their activities in a,-
proscribed to permit use of the previously identified cordance with RCRA. Those facility managers, in-
blocks for ther pures. cluding tenants, will provide necessary documentation

CO Blocks AA and BB- Use these two blocks for to the installation commander for permit applica.
the transporter's name and EPA ident~fscatwn tions, will provide to the installation commander
94 ', tasot'sae n EPreports required by EPA or the state, and will ensure

rowipliance with RCRA regulations and permit re-
(g) Block CC-Hav transporter (identirfed in quirneWnts at that jaiility.

B dee AA and BE) awn and date for shipment c. The installation commander will sign as the
uiwe and the Defense Property Disposal Region Com-

(AO Blocks DD EE, FF and CC-Insert the mander will sign as the operator.
following statement in thm blocks (Note: Rubber

tamped, typewroittn or mackine-produced copy re-
quired): "'is is to certify that the above named Implementation of the comprehensive hazardous waste
materials are properly classified, described, pack- mtaitagmted prugar. mandated by RCRA, requires
aged mared and labeled, and are in proper condition maximuni cooperation ofJall activities on an installa-
for transportation according to the applicable regula- tion. The following guidance applies to development
tions of DoT and EPA." To comply with RCRA. the and implementation of a Hazardous Waste Manage-
turwin activity will ign as the generator under the mneit Plai:.
oUC tion ,statemt. a. The installation commapader is responsible

(V Block-f. Enter DoT container classifwa, for developing and implementing a Hozardous Waste

ion. Management Plan to include all tenants on the in.
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stallation. This plan shall identjji and implement G. HAZARDOUS MATERIALS INFORMATIO)N:
hazardous mate management actions required by SYSTEM (HMIS)IHAZARDOUS MATERIALS
RCRA. Tenants are responsible for prov~iding input to TECHNICAL CENTER (HMTC)
the isallation oommander for their portion of the
pdus I. DOD Inst ruct ion 6050.5. Hazardous Matrw.. In-

6. AUl tenants will comply with applicabl formtio Stessgsrsoiblisfor the
tions of She Hazardous Waste Management Plan and establishment and use of a DoD hazardous material

ensure that intrnal operational- procedures are con- fo atnsytm
2. The HMIS is designed to support the major Areas

a Reserved of health, safety, and transportation. This inclusdes a
dReserved wide range of data related to safety, health, transpur.

e. Resrved.,tat ion, and disposal of hazardous mat erials. Cauion
should be ezervised in applying thi, iinformation

a. Ma, fasing.without the proper training and knowledge of pru-

When required by EPA and/or State RCRA derived cedures which are related to specifi hazards. Data i n
regulations, a manifest will be prepared in addition to this sy stemn is reference information and must be used

00mod~ried DTID in accOoranc wi paragph in conjunIction with, nsot in lieu of, Procedures and
Dids) bom Th pemitholer insalltio ~- regulatory documents. If there is any doubt aboutus
mand!) as pimay reponibilty or s~i~ of the saety and health information in the microfiche

Manifests, but may delegate sigaure authority, the local health and safety staff should be contacted.

Howeerthe PDOwillco-ign ll anllt~4P' S. HMIS data are published on microfiche annually
shipments of hazardour property on DLA accountable with qurterly cumulative updates. Item on the Iut

a records. In those instances where the permit holder are identified by NSN, Manufacturer, and Part
delegates signature authority to the DPDO. only one Number (Trade Name) and care sequenced by NIIN.
signature will appear.

4. Record Keeping and Reporting. 4. HMTC is a DLA managed, contractor operated
information source for technical information on sci

Installations shal comply with federal and state ty, health, handling, transportation, disposal and en.
hazardous waste record keeping and reporting re. vironmental aspects of hazardous materials manage-
quireinents. Tenants shall submit reports required by ment. HMTC maintains a telephone response capabili- K
the installation's Hazardous Waste Management Plan ty for DoD) use in accessing this information.
within time frames established by the installation
commander. All reports to EPA or the state wiUl be Telephone numbers are: (800) 638-8958
prepaved in proper format by the operators and co. (301) 468-8858
iigned and submitted by the installation commander. FTS (O0R) 468-8858

IX-
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CHAPTER XXI

-, ATTACHMENT I

" DEFINITIONS

1. Hazardou Property. Includes material aad dust, gases, fumes, vapors, mists, or smoke with (tt,
waste having one or more of the following or more of the above characteristics;
charatcteristics: g. produces sensitizing or irritating effects ;

a. has a flashpoint below 260 F (930 C) closed cup,
or is subject to spontaneous heating or is subject to h. is radioactive;
polymerization with release of large amounts of the iten has special characteristics which in i..
energy when handled, stored, and shipped without opinion of the manufacturer could cause harm to per.
adequate control; .;onnel if Used or stored improperly;

b. has a Threshold Limit Value" equal to or belohw .t iien is hazardous in accordance with OSIIA
1,000 ppm for gases and vapors, below 500 mglm :' for 29 CFR 1910;
fumes, and equal to or less than 30 mplf or 10 mgihn .

for dusts (less than or equal to 2.0 fibers/cc greater k. the item is hazardous in accordance with DoT 49
than 5 micrometers in length for fibrous materials); CFR 171-179 or the .International Maritime

Dangerous Goods Code of the International Maritime
S..~taliie orst nmal o he tai w i ste5retl* Organization (IMO) or the Dangerous Goods Regula-fatalities to test animials when "adnministered ifi do.ses"'-

of less than 50) mg per kilogram of test animal tions of the International Air Transport Association
weight; (IATA); or

d. is a flammable solid as defined in Dol' 49 CIR 1. is regulated by the Environmental Protectio.i
173.150, or is an oxidizer as defined in DoT 49 CFR Agency under 40 CFR.
173.151, or is a strong oxidizing or reducing agent
with a half cell potential in acid solution of greater 2. Huzardoux Wales. Property which is regulated
than ± 1.0 volt as specifiedin Latimer's table on the as a hazardous waste under the Resourt'0 Conserva-
oxidation-reduction potential; lio and Recovery Act and suhsequent legislation. im i.

cludiing state and local regulatory authorities.
e. causes first-degree burns to skin in short-time ex- ".se d lga uht

posure, or is systemically toxic by skin contact; 3. Hazardous Moerrhl. Any hazardous proper"'

f. in the course of normal operations, may lIW',hce which is noi a hazardous wast,.

WU.S .OVERNMU. PPNTING OFFiC; 11I5 461 16 t0103
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APPENDIX 2.1

INNOVATION:
The Tough Requirement

{ By Army Chief of Staff GEN John A. Wickham, Jr.

We are living in a rapidly changing and suggests some approaches for direct support to subordinate units
and hostile world. New technologies overcoming the debilitating effects of on a mission-by-mission basis.
are developing faster than our mate- these dilemmas. As we proceed, we The doctrine had serious shortfalls.
rie: acquisition process is able to inte- should keep in mind the following For example, the requirement for air-
grate them. Demographic trends are quotation from the book, In Search craft to have secure, hard surface run-
yielding a shrinking manpower pool of Excellence: "The new idea either ways meant that airfields were locat-
from which we must compete for finds a champion or dies . . . No ed at long distances from the front
quality recruits. At the same time, ordinary involvement with a new lines. Thus, responsiveness to combat
economic cycles-often driven by idea provides the energy required to units was usually slow. Upon arriving
dwindling natural resources-are in- cope with the indifference and resist- at the front lines, the air observer
tensifying political tensions around ance that major technological change then had to locate the guns and ene-
the world. Thus, the threats that pre- provokes . . . Champions of new my targets-using additional pre-

i sent challenges to the United States invention display persistence and cious time-when time-on-station
Army are more diversified and more courage of heroic quality." for target acquisition was limited in
sophisticated. Faced with these any case. These deficiencies were well
changes and threats, how will the The Lessons of History known, and they inspired much com-
Army be successful? plaining but little else. The inertia of

At the moment, the Army is un- In 1983, my predecessor and I de- the "system" was stifling the needsI dergoing the most extensive mod- cided to organize a new combat of the users. There was no real cham-
* ernization effort in its history. That branch-Army Aviation. This event pion for a new idea-nor were there

effort contains the products of past completed a process of innovation any resources.
innovation such as turbine engines that began in World War I and that However, with. the outbreak of
for the Ml tank, night vision devices had to overcome numerous chal- World War II, a champion and the
for soldiers and equipment, extensive lenges along the way. The first chal- resources emerged. Field artillery
adaptation of electronics and coin- lenge was how to observe artillery fire units were desperate for better obser-
puter technology for CM systems, from the air. The end of World War I vation of artillery fire from the air.
light infantry divisions, and the found aerial observation in the mili- Their clamor attracted the attention
high-tech division to name just a tary services at a crossroads. The of the civilian aircraft manufacturers
few. However, more innovation will hydrogen-filled, captive balloon was of that era. Being aggressive busi-
be required in order to meet the chal- to be phased out because it was vul- nessmen, they entered the "market-
lenges of the future, especially to de- nerable to attack by hostile fighters place" and placed civilian aircraft
velop our doctrine, organizations, and anti-aircraft fire. (with company pilots) at the disposal
tactics, training, materiel and lead- Having bought its first airplane in of senior field commanders in every
ers. We must stretch the benefits of 1909, the Army developed the fixed- large-scale Army maneuver conduct-
all the resources that are entrusted to wing aircraft for aerial observation on ed during 1940 to 1941.
our care to achieve the maximum re- the battlefield. The Army Air Corps During manuevers, the old way of
turn on our investment, was created in 1926, and it furnished doing business was invalidated. In-

With any bureaucracy institutional the planes and pilots while field artil- stead, the observation aircraft landed
dilemmas exist in the Army that tend lery units provided the air observers at field headquarters sites, well for-
to dampen our ability to innovate to adjust artillery fire. Doctrine speci- ward on the battlefield, rather than
successfully. This article, using Army fled that artillery observation planes distant airfields in the rear. Response
aviation as an historical example, should be attached to Corps head- to the front-line combat units im-
examines the process of innovation quarters, and they would provide proved significantly. Inevitably, the
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idea began to emerge: why not make that aviation's potential was almost Lame from the users in the field. New -
air observation organic to field artil- unlimited. With the introduction of Idea, % -c deelhped bN those who
lery units? newer airplanes and helicopters, the underst .... the demands of the bat-

The Air Corps "experts" were op- Korean battlefield spawned new tieficid. arid these ideas had to bc
posed to such a heretical idea. Oppo- ideas about air mobility and aerial tested and validated against those
nents claimed that the field artillery medical evacuation. Yet, when the same standard,.
couldn't fly planes from roads and notion of helicopter fire support This important fautor is found in
small fields; if they could, they emerged, the "system" again was battlefield innovations performed by
couldn't perform maintenance in the tough to overcome, soldiers in today's Army and by our
field; and, even if they could fly and After the Korean War, various ex- allies. As examples, there are Rang-
maintain the planes, they'd be shot periments, mostly unsuccessful, were ers, who parachuted into Grenada
down the first day that they flew in conducted using armed helicopters, from 500 feet and turned the :.'-
battle. The Air Corps was not about In December 1956, discouraged by Cubans' own anti-aircraft guns
to let the air observation mission slip unfavorable reports, the commander against them; the British, who had to
from its hands. They were out to pro- of the Army Aviation School asked improvise an aircraft carrier out of a
tect their "turf." The "system" was COLJay D. Vanderpool to undertake cargo ship during the Falklands War:
still attempting to prevail over the a special project to build and test and the Israelis who had to use re-
needs of the users. weapons for use on armed helicop- motely piloted vehicles and drones in

Despite strong opposition, the ters. the Lebanon War to conserve their
idea of organic air observation for Vanderpool started out with a few pilots and aircraft.
field artillery units would not die. helicopters, a few rockets, and no Users are where the action is. They
The field commanders who had been gunsights. His biggest asset was a are usually younger, more imagina-
well served during the maneuvers group of people who believed tive, and less cautious; they have the -
were enthusiastic in their support. enough in the concept of armed heli- most incentive to overcome the prob-
Air observation for field artillery fire copters to give up their evenings and lems that make their jobs harder and "
support was a combat multiplier that weekends for the project. These avia- reduce their chances of survival in
was not going to go away. tion pioneers were called "Vander- combat.

The outbreak of World War II cre- pool's Fools," but they planted and Second, command climate-this
ated a sense of urgency and provided nurtured the seeds that gave birth to was key-had to be supportive.

teimpetus for change. The chief of our current family of armed helicop- Where the pressure existed for zero
field artillery soon tested at Fort Sill ters. defects, no mistakes, and strict ad-
the applicable doctrine, tactics and Similarly, in the early 1960s, re- herence to dogma, i! ,en we see that
maintenance. Test personnel con- sponding to the infantryman's lack innovation languished. But in a sup-
sisted primafily of volunteer field at- of tactical mobility, the Howze Board portive climate, we see that innova-
tillery officers and enlisted personnel was formed by Department of the tion flourished. A supportive climate
having civilian pilot licenses. Army to consider how to exploit fully let "Vanderpool's Fools" under-

The aircraft manufacturers sent ex- the potential of rotary-wing aircraft. stand that their work made a differ-
perienc.d people to help. The tests As a result of the Howze Board, we ence. They realized not only that - "
proved that artillery units needed formed the experimental 11th Air they could innovate, but also that
organic aircraft, pilots, and observ- Assault Division (Test) which later they had to innovate. They were shel-
ers. Fire support on the battlefield became the 1st Cavalry Division (Air- tered while their ideas grew. The -

was about to take a measurable step mobile). Air mobility became more typical bureaucratic concerns of .
forward. On June 6, 1942, the War and more important. By the late "lead time,'' "coordination,"
Department issued a directive estab- 1960s, no major battle was fought in "standardization," and so forth were
lishing "Organic Air Observation" Vietnam without helicopters provid- somehow managed until innovation " -

for the field artillery. ing transport, reconnaissance, sur- could flourish.
What did it take? It took people veillance, communications, medical Third, the school system had to

willing to be champions of a new evacuation, resupply, and firepower. play a crucial role in the process. -

idea, innovation in the field, indus- Our Army, by overcoming sub- Innovation does - ot necessarily have
try-Army partnership, flexible minds stantial internal resistance, had led to occur in the schools-often it will ".
and organizations, persistence, and the world in the development of air not. But schools must teach the fun.-
courage. All these factors were critical mobility and the use of helicopters. damental competence that soldiers .
to success, but it still took over 20 The prevailing factors behind this need to perform their jobs. The abil-
years to overcome the inertia of the long-term process of innovation are ity to innovate requires knowledge
"system." classic teaching points to study as we and experience. Innovation cannot

While World War II proved the strive to encourage innovation in to- spring from ignorance. And, schools
value of Army aviation in support of day's Army. must foster an innovative spirit so
the ground forces, the Korean War First, innovation had to be mis- that our users cease imitating and
extended those concepts and proved sion-oriented. The innovative ideas make use of their imaginations.
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Finally, those who pushed for that we focus on soldier needs. We Napoleon once said, "The personal-
change had to resist the temptation must get more of the contractor engi- ity of the general is indispensable."
to rest on past laurels. The aviation neers in the field (as the aircraft We must look for ways to reduce our
champions were never satisfied. They manufacturers did) to find the best staffs and push the talent and re-
kept developing the potential of avi- solutions and to "cross-fertilize." sponsibility downward, and we must
ation. They were irreverent, in a This is where, for example, inno- reduce the number of decision
sense, because they refused to accept vative concepts of composite tech. makers that must reach a consensus.
the conventional wisdom. They kept nology in the aviation industry can Otherwise staff hegemony can de-
looking for a better way. In doing so, be applicable to making Army equip- velop which tends to obliterate
they developed a combat capability ment lighter, and therefore more leadership and generalship. We must
that is integral to the combined arms deployable tactically as well as guard against the harmful effects of
team in today's Army. strategically. "protecting turf" when it is not in

We must get more users into the the best interests of the user.
Overcoming program manager staffs to keep our T at D

Institutional Dilemmas efforts on course. We must terminate The Standardization Dilemma
"failures" early (without recrimina- Innovation is generated and

These examples from Army avia- tion) and shift resources to reinforce thrives in a non-standard environ-
tion demonstrate that we can find our successes. And, there will be ment. Different units might have
innovative solutions to military prob- times when military, contractor, and different tactics, procedures, and
lems and enhance our combat capa- elected officials must "take the materiel. Yet military experience and
bilities. But, why is innovation the heat" of bad publicity for justified economy must favor standardization
tough requirement? The answer, it "failures" to protect the "Vander- of doctrine, tactics, equipment, orga-

seems to me, is wrapped up in three pool's Fools" while they do their nizations, and training methods.
institutional dilemmas that we-and work. How can we encourage doctrinal and r
institutions like the Army-must tactical innovation in our units with-face. These dilemmas tend to make The Organizational Dilemma out overturning the essential stan- ii -

innovation difficult; thus, we must User orientation and resultant dardization which makes us able to
learn to dominate them. While the innovation require responsive organi- function effectively in combat?
dilemmas will never be completely zations. This tends to mean that we The Army must relook its require- - "-
resolved, the payoffs will be signifi- need more informal structure than ments for standardization continu-
cant for any progress we accomplish, formal, horizontal structure rather ally, because while we gauge our ad-

than vertical, streamlined headquar- versaries they must not be allowed to -".
The Materiel Acquisition ters rather than staff heavy, and top gauge us. We must eliminate stan-

Dilemma leadership knowledgeable and in dardization for its own sake and re-
In a rapidly- changing environ- touch with the action rather than in- tain only that which is necessary. ,.'

ment, the technologies are evolving sulated by multiple levels of com- Standardization tends to prevent the
faster than our development and ac- mand and staff. The intent is to shift development of individuality and in-
quisition process can produce mill- the focus toward the requirements of dependent spirit.
tary materiel. On the one hand, the users rather than the "system." We must capture the benefits of
there is a temptation to modify each Yet, the Army (and government) the newest information, manufactur- .

item so that it is updated with the has structured its organizations to ac- ing, materiel handling, and transpor-
latest high-tech innovations. On the complish their missions in a way tation technologies to make our
other hand, we recognize that con- which is almost diametrically op- support systems more flexible and re-S tinually changing requirements re- posed to these characteristics. We arc sponsive. In short, we must remem-

suit in equipment that is never oriented on the demands of combat, ber these words of MGJ. F. C. Fuller:
fielded and excessively expensive, which require multiple echelons of "The more mechanical become the
How should we deal with this command and staff oversight. We are weapons with which we fight, the less . .-

dilemma? also responsive to our appointed and mechanical must be the spirit which r
Simply stated, we must shorten elected leaders, whose responsibility controls them."

the acquisition cycle. The Army and demands investigative oversight and So the real challenge of innovation
its contractors, as a team, must pay control. is always to find a better way to do
the price up front. We must con- How can we meet the challenge of business-better tactics and doctrine,
struct the proper contracts with ade- establishing an innovative environ- better organizations, better equip-
quate funding to generate many al- ment and still retain the command ment, better leadership, and better
ternative concepts. and control that is mandated by the work and family environments. We

We must get our soldiers and units demands of combat and by law? must "be all that we can be." The '- -' -
involved early in the process. We We must adjust our organizations Army's success on future battlefields ..
must strengthen the contacts be- to leverage the personal contact of will depend on our will and ability to ' '- -
tween our R&D labs and our users so our leaders with their soldiers. meet this challenge.
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APPENDIX 2.2 .
FAr ro rato air-handling systems, and the ''Fi/i use of programmable thermostats.Implementing these techniques

throughout the Army could save

A Technology Transfer Vehicle $2 million Alternate energy
sources to be demonstrated in-
clude diurnal ice storage, use of

By Dr. Donald 1. Leverenz (OACE), is the Department of the heat pumps, and coal water slurry.
Army proponent and sponsor of Facility technology demonstra-
the $29 million FTAT program. The tions will feature new roofing ma-

D Directorate of Research and Devel- terials and inspection procedures ..,.

RESEARCHERS at the Army opment in the Office of the Chief to assist in operating and maintain-
Corps of Engineers laboratories are of Engineers conducts the pro- ing buildings. Protected membrane
continually evaluating and devel- gram. FTAT demonstrations are roofs are being installed at several
oping new technologies in energy carried out by personnel from the facilities. A voice-activated system
conservation; facility maintenance, Army Construction Engineering Re- for recording and analyzing inspec-
repair, and modernization; and en- search Laboratory (CERL), the Cold tion data is being used at Fort
vironmental quality. Much of this Regions Research and Engineering Hood, Texas, and Fort Monmouth,
technology is ready to be used at Laboratory (CRREL), and the Water- New Jersey. A method for detect-
Army installations. The Facilities ways Experiment Station (WES). ing wet roofing insulation through
Technology Applications Tests Test managers at the laboratories aerial surveys using infrared de-
(FTAT) program is designed to work with installation co-ordina- vices is being demonstrated at Fort
transfer technology from the re- tors in conducting the demonstra- Detrick, Maryland, and Fort Wain-
search environment to Army users tions. wright, Alaska.
in the Directorate of Engineering A steering group for each of the In the area of pavements and .
and Housing (DEH) at Army instal- four major technologies helps to railroads, demonstrations of pot- , -
lations. select sites and to conduct the hole patching techniques using re .... ,

demonstrations; each is chaired by cycled asphalt were attended by
Demonsrations as a Technology a representative from the Facilities installation personnel and state

Transfer Method.-Many of the Engineering Division from OACE. and municipal engineers at Fort Ir-
new, cost-effective technologies Members include technicians from win, California; Fort Belvoir, Vir-neweos-effecive technologies the Army Materiel Command ginia; and other facilities. Tech-
developed by Corps laboratories (AMC), Army Forces Command, niques for hot- and cold-mix .

Army Training and Doctrine Coin- recycling of asphalt pavement are
of them. The intent of the FAT mand, and the Army Health Serv- being demonstrated at Fort Gillem,
program is to demonstrate proven ices Command. Georgia, for an expected 20 per-

cent savings of road reconstruction
ptentilgiesers; oth sudcho Technologies To Be Demonstrat- costs. A 4-inch asphalt underlayer -_.

poeta ryusers ; icuecnrtotrs w h- ed.-Over 35 new technologies will be placed over 1,400 feet ofusers include contractors who pro- will be presented at installations compacted subgrade at the Red

svies toghe ad Pennce during the five-year life (FY 1984 to River Army Depot in Texarkana,
services to the DEH. Personnel FY1988) of the FTAT program. They Texas, to enhance railroad track
from nearby DEH installations are will assist installation managers in structures and reduce maintenance
encouraged to attend special energy conservation, facility main- costs.
so g to articiptech in workspse a tenance and repair, pavement and A noise-warning system at Fort F _

dmootratein wsitThes can railroad maintenance, and environ- Richardson, Alaska, will alert rangethe demonstration site. They can ; -
then apply the technology at their mental quality. A detailed listing of office personnel to excessive noiseall FY 1985 FTAT demonstrations is levels which may disturb residents - '
own installations, shown in Table 1. Highlights of of nearby communities. Compost-
The publication of information some of them are described below. ing and aerated vault latrines and -- -.on technology demonstrations is A variety of energy saving tech- trickling filters are effectively treat-

another important aspect of the A o-hgi
technology transfer process. Arti- nologies will be demonstrated at ing human wastes at remote sites, rg
tesnodemostraion activies Are- Army installations in FY 1985. Build- such as training ranges, without
pulshed pneiodialion nvese- ings at Fort Carson, Colorado, and the environmental and health

bters sent to DEH personnel and in Fort Devens, Massachusetts, will problems of currently used sys-
other Army publications. Video- receive exterior insulation systems tems. They have been installed at % -
tapes of many FIAT technologies to reduce excessive heat loss typi- Fort Jackson, South Carolina; Fort
are being prepared for training cal of masonry structures. Energy Dix, New Jersey; and Fort Greely,
purposes and to publicize them. conservation packages for four Alaska.

standard Army building designs The use of these FTAT technolo-
will be retrofitted onto buildings at gies will result in more cost-effec- ::.. S

Sponsorship of FTAT.-The Facil- Fort Carson, Colorado. These tive base management. The Corps
ities Engineering Division, Office of packages include modifications to estimates that the Army can save .'-

the Assistant Chief of Engineers HVAC and boiler controls, changes $160 million by implementing dem-
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onstrated technologies at all its in- FTAT demonstration. These work- directed to: Commander and Di-
stallations. shops are usually scheduled sever- rector, U.S. Army Construction En-

al months in advance by laboratory gineering Research Laboratory,
. Implementing the Technology.- personnel in co-operation with the ATN: FTAT Information Referral

Personnel wishing to implement a installations. Center, P.O. Box 4005, Champaign,
FTAT technology at their installa- Finally, assistance to base per- IL 61821-1305, or by calling (217)
tion can obtain assistance in sever- sonnel is available through the 373-7216. IV
al ways. A variety of published in- Corps of Engineers Installation
formation is available on FTAT Support Program, formerly called Dr. Donald I. Le-
technologies; fact sheets are one- "One-Stop." Personnel from verenz is a General

Engineer in the Mili- -•
page summaries of FTAT demon- Corps laboratories can provide up tary Programs Sec-
strations available on each technol- to two man-days of assistance at no tion, Directorate of
ogy; and Technical Reports and cost to the installation; however, Research and Devel-

* brochures describe the technique the travel costs of the laboratory opment, HQS., Army
Corps Test Dnierc-and its applications to installation personnel must be paid by the re- He is thfEngineersDirec-

users. Videotapes on many FTAT questing agency. tor of the FTAT program. Prior to his current
technologies will be available by Individuals interested in obtain- position, he spent 10 years as a program
CY 1986 and will serve as training ing information on FTAT activities manager and research team leader at USA-
aids to field personnel. should contact the FIAT Informa- CERL. There, he conducted research on en-al ub fi rsnnfm i tio Reera ter. Ifroie ergy issues, including solar energy system

Valuable first-hand information tion Referral Center. It provides ign, computer-aided mechanical design,
can also be obtained by attending initial information on FIAT demon- and the BLAST energy analysis program for
workshops held in conjunction strations and serves as a liaison buildings. Dr. Leverenz holds B.S. and M.S.
with some FTAT demonstrations. In between installation personnel re- degrees in electrical engineering and a
FY 1984, over 120 people attended questing information and the tech- Ph.D. degree in nuclear engineering from

the University of Illinois, Urbana-Chain-
four workshops on pothole patch- nical staff at the Corps laboratories. paign. He is a registered professional engi-
ing methods held as part of the Requests for information should be neer in Illinois.

TA9LE 1: FTAT DEumn lnom s BEING Co mo im FY85
Responsible Demonstration Environmental Quality Technology Demonstrations

Technology Corps Lab Site Training Area Maintenance CERL Fort Carson
Environmental Guidelines for CERL Fort Riley

Pavement and Railroad Technology Demonstrations Multi-Purpose Training

Training Area O&M for New CERL Fort Carson ".. -Pavement Recycling WES Fort Gillem
Dustproofing Unsurfaced WES Fort Stewart Weapons Systems - -

Roads Fort Irwin Noise Mitigation for Training CERL Fort Richardson ""'°-Ranges Abedee Prwiovin-g
Pothole Patching Using CRREL Fort McPherson Ranges Aberdeen Proving

Recycled Aphalt Fort Gillem Ground
Rocky Mountain Energy Technology Demonstrations

Arsenal
Overlay of Pavements WES Fort Sill Energy Conservation CERL Fort Carson
Structural Enhancement of WES Red River Army Retrofits for Buildings

Railroad Track Structures Depot Improved Thermal Efficiency CERL Fort Carson
Pavement Crack and Joint WES Fort Eustis of Existing Buildings CRREL Fort Devens

Sealing High Efficiency Heating CERL Fort Knox
System Conversion Fort Campbell

Control of Heat Losses from CERL Fort Jackson
Building Technology Demonstrations Underground Heat

Distribution Systems
Roofing System Applications CRREL White Sands Missile Energy Recovery from CRREL Fort Greely

Range Wastewater Using Heat
CERL Fort Wainwright Pumps

Fort Devens DEH Office Automation CERL Fort Leonard Wood
Fitzsimmons Diumal Ice Storage System CEAL Fort Stewart

Medical Center Demonstration
Innovative Roof CRREL Fort Detrick Coal Slurry Fuel Conversion CERL TBA

Maintenance Fort Hood Commercial Activities CERL TBA K
Fort Wainwright Managemen System
Fort Devens Innovative Waste CRREL Fort Greely

Automated RPMA Inspection CERL Fort Monmouth Treatment at Remote CERL Fort Jackson %
Recording Systems Fort Hood Sites Fort Dix

Corrosion Mitigation CERL Fort Monroe Integrated Air Pollution CERL Rock Island Arsenal
Fort Ord Control
Fort Riley Wastewater Treatment CERL Fort Sill

Cold Applied Roofing CRREL Fort Devens Facility Automation
Materials Trickling Filters Solids CERL Fort Benning

Overcoating Roofs With CRREL Fort Devens Contact Process
Polyurethane Foam Indoor Vehicle Platform CERL Fort Carson

Paint Test Inspection Kit CERL Many installations Retrofit

THE MILITARY ENGINEER, NO. S 10-5 -See Fact Sheet on 439
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2.3 Fact Sheet

FTAT Projects
US Army Corps
of Engineers For Information on FTAT Projects

OttaceoAtheC~t Contact Dr. Gl Williamson,
of Extimeirs FTAT Information Manager,

USA-CERL, P.O. Box 4005,
Champaign. It. 61820-1305 217-373-7206

March 1984

INDOOR VEHICLE PLATFORM RETROFIT

Description of Technology. Until recently, tactical maintenance
buildings at military installations have generally been constructed rather
generically in layout and content and have been of little assistance with some
specific items of tactical equipment maintenance. Recently a concept
developed by the U.S. Army Construction Engineering Research Laboratory (USA-
CERL) called Scheduled Maintenance Platform (SMP) has been introduced into the
Military Construction, Army (MCA) program as an add-on facility to
specifically handle tactical equipment maintenance.

USA-CERL researchers have identified those features required of a J
tactical maintenance building which will assist specifically with tactical
equipment maintenance. Some of these features include central, high-pressure,
hot-water wash equipment; maintenance pit; overhead lift capability; bulk ___,_

dispensing of grease, oil and antifreeze; a direct waste oil and antifreeze
collection system; and specific layout schemes and sizes.

Status of Demonstration. As of January 1985, a general layout of pilot
system configuration has been achieved. A feasibility study of the pilot
system configuration to be retrofitted into an existing tactical equipment
shop has been completed. Building 1692, a maintenance shop at Fort Carson,
Colorado, has been selected as the test site. Renovation and equipment
installation is currently scheduled for early FY86 with the testing in late
FY86.

Benefits of Technology. The tactical equipment building improvements
will provide the user with the capability to maintain tactical equipment
efficiently and effectively without adverse affect on the environment.

- Manpower savings are expected to be at least 50 percent with additional
" savings realized by improvements to fluid dispensing and collection systems.
' Since the pilot test will be conducted in an existing tactical equipment

building, insights will be gained as to the cost of retrofitting these
improvements. Considerable maintenance building construction has been
completed in recent years. None of these buildings incorporate the features
being evaluated here. This demonstration should facilitate remodeling these
new buildings to accommodate scheduled vehicle maintenance.

Point of Contact. Mr. L. J. Benson, USA-CERL, P.O. Box 4005, Champaign, i'!II
IL 61820-1305, COMM 217-373-7253, FTS 958-7253, AV 862-1110 (ask for
commercial number), or toll-free 800-USA-CERL (Outside Illinois), 800-252-7122

* (Within Illinois).
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APPENDIX 3.0 EQUIPM4ENT SPECIFICATIONS

3.1 Commrercial Gravity Oil/Water Separator

3.2 Hot Water Washer System for Motor Vehicle

3.3 High Pressure, Hot Water Washers

Hydroblitz

A Sioux

3.4 Fort Lewis Wastewater Treatment Plant
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APPENDIX 3.1.

SECTION 02726

COMMERCIAL GRAVITY OIL/WATER SEPARATOR

(ORB, June 1985)

PART 1 - GENERAL

1. APPLICABLE PUBLICATIONS: The publications listed below form a part of ___

this specification to the extent referenced. The publications are referred to
in the text by the basic designation only.

1.1 American Society for Testing and Materials (ASTM) Publications:

A 36-77a Structural Steel
/I

' 1.2 Steel Structures Painting Council (SSPC):

SSPC-SP6-63T Commercial Blast Cleaning

SSPC-DP1O-63T Near White Blast Cleaning ._C

* 1.3 Federal Standard (Fed. Std.):

595a Colors
& Change Notices .
1, 2, 3, 4, 5, 6

* 1.4 United States Environmental Protection Agency Publication: ,

Methods for Chemical Analysis of Water and Wastes (March 1983).

1.5 A Joint publication of American Public Health Association a American

.* Water Works Association, Inc. & Water Pollution Control Federation: i i
Standard Methods for the Examination of Water and Waste water (15th r -:
Addition, 1980). .

2. GENERAL: This section covers the requirements for a commercially
available gravity oil/water separator.

The purpose of the separator is to remove both free/dispersed oil and suspended
solids from vehicle washwater. This washwater Is the product of engine and
chassis cleaning operations using high pressure hot water washers. These
washers DO NOT use detergents or chemical cleaning agents. Washwater from this
operation will in all cases flow by gravity to the separator. The soils on the

* project site can be considered noncorrosive.

%%
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3. SEPARATOR PERFORMANCE

3.1 Washwater (Influent) Characteristics:
minimum maximum average

Total Suspended Solids (TSS) mg/i 163 4118 2005

Total Grease and Oils (TGO) mg/i 268 2600 821

Influent temperature 65 degrees F. to 75 degrees F.

Differential specific
gravity between oil and
water 0.1

Maximum flow rate 15 gpm .

3.2 Effluent Characteristics: The separator shall produce an effluent with
the following characteristics at maximum flow.

average maximum
TSS mg/i 200 300

TGO mg/i 50 100

The ability of the separator to meet this criteria will be validated by tests
as described In this section. These tests will be one basis for acceptance or
rejection of the separators.

PART 2 - PRODUCTS
h: %

4. FUNCTIONAL DESIGN .

4.1 General: The separator may be a pre-cast concrete or cast-in-place
concrete structure. It shall have an Inlet compartmentp a parallel plate pack
compartment, an outlet compartment, and a skimmed oil compartment. Each
compartment shall extend to 6 Inches above finish grade and be covered with a
steel plate lid, which shall be sectionalized so that no section weighs more
than 150 pounds. Each section shall be fastened to the separator by two bolts.

4.2 Inlet Compartment: The Inlet compartment shall *reduce the Incoming
suspended solids to a level that will not clog the plate pack. A 50 cubic foot
(useful volume) solids storage area shall be provided between the Influent pipe
and the entrance to the plate pack. The solids storage area shall be measured
from the bottom of the compartment to the Invert of the Influentpipe. The

". Inlet compartment shall provide a uniform flow across the Inlet face of the
plate pack under laminar flow conditions. The influent pipe shall be located
perpendicular to the long axis of the plate pack. The Invert shall be no less
than two feet six Inches below the highest elevation of the adjustable effluent
weir. The minimum plan dimension of the Inlet compartment, taken at any

• .elevation, shall be two feet by four feet.
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4.3 Plate Pack Compartment: This compartment shall contain a readily
removable, parallel plate pack. The pack shall be a single unit constructed of
fiberglass reinforced polyester plastic. The plates shall be corrugated and
parallel with a 3/4 Inch clear space between plates. This shall yield an rw-v
effective surface area of 137 square feet minimum when the pack Is installed at .
an angle of 45 degrees to the horizontal. The inlet and outlet ends of the
pack shall have gutters which direct the collected oil and solids upward and
downward respectively. Each plate pack shall be equipped with lifting lugs and
each lug shall be capable of supporting the entire weight of the pack. The
pack shall be Installed in the down-flow mode and shall be sealed on the sides
to prevent short circuiting between compartments.

4.4 Outlet Compartment: This compartment shall have sufficient volume to
prevent resuspension of the solids that have accumulated on the bottom. The
sludge storage volume shall be 20 cubic feet as measured from the bottom of the
tank to the lowest point of the plate pack. There shall be two fixed troughs,
one for the effluent and one for skimmed oil, each equipped with an adjustable
weir. Each weir shall be capable of a two-inch vertical adjustment. The
effluent pipe shall be six Inches diameter minimum. The minimum plan dimension
of the outlet compartment, taken at any elevation, shall be two feet by four
feet.

4.5 Skimmed Oil Compartment: The separator shall be provided with an
integral compartment for the storage of skimmed oil. There shall be a useful
volume of 500 gallons. All piping to this compartment shall be a minimum four
Inches diameter. A two Inch diameter vent pipe shall be supplied.

5. STRUCTURAL DESIGN: The separator shall be designed to withstand all k.-
static and dynamic hydraulic and soil loading while empty and in operation.
Adequate support shall be furnished for all appurtenances and during handling
and Installation. Design loads shall be as follows:

Weight of water 62.4 PCF
Soil (passive pressure) 35 PCF
Soil (allowable bearing) 3000 PSF
Uniform load on lids and appurtenances 200 PSF

Structural design for reinforced concrete shall conform tc SECTION: CONCRETE
FOR BUILDING CONSTRUCTION. Structural steel design shall conform to SECTION:
STRUCTURAL STEEL. Structural drawings shall be stamped and signed by a
licensed professional engineer.

6. MATERIALS

6.1 Steel: Structural steel shall be A-36.

6.2 Concrete and Reinforcing Steel: Shall conform to SECTION: CONCRETE FOR
BUILDING CONSTRUCTION.

11-3I'
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6.3 Accessories: All bolts, washers, nuts, pins, and screws which require
removal for any maintenance of the separator shall be stainless steel.

7. PAINTING: If the separator parts are constructed with structural steel,
the following painting Is required.

7.1 Surface Preparation: The* Interior of the separator and all submerged
surfaces shall be blast cleaned to near white metal per SSPC-SPl0. Exterior
surfaces shall be commercial blast cleaned per SSPC-SP6.

7.2 Submerged Surfaces Finish: All surfaces prepared to near white blast
shall be coated as follows: Primer and top coat shall be from the same
manufacturer.

7.2.1 Primer shall be a polyamide epoxy primer applied to a minimum 2 mils
dry film thickness.

7.2.2 Top coat shall be a polyamide epoxy finish applied to a minimum 5 mils
dry film thickness. Color shall be snow white, Fed. No. 37886, per Fed Std.
595a.

7.3 Exterior Surface Finish: All exterior surfaces shall be coated as
follows: Primer and top coat shall be from the same manufacturer.

7.3.1 Primer shall be an alkyd oil red metal primer applied to a minimmum dryfilm thickness of 2 mlls ..

7.3.2 Top coat shall be an alkyd finish applied to a minimum dry film
thickness of 3 mils. Color shall be sun yellow, Fed. No. 23655, per Fed Std.
595a.

7.4 Execution: Painting shall follow the manufacturer's recommendations and
SECTION PATITUNG, GENERAL.

PART 3 - INSTALLATION

8. CONSTRUCTION AND INSTALLATION: Concrete construction shall conform to
the requirements of SECTION: CONCRETE FOR BUILDING CONSTRUCTION. Steel .
construction shall conform to the requirements of SECTION: STRUCTURAL STEEL
and SECTION: MISCELLANEOUS METALS. All handling, storage, and Installation of
materials shall be done In such a manner as to avoid damage. Any damage
Incurred, Including damage to paint finishes, will be repaired.

9. SUDMITTALS: The shop drawings shell be submitted for Contracting
Officer approval in accordance with the SPECIAL CLAUSES prior to any separator
construction. They shall show all principal dimensions and fittings.

11-4
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The Contractor shall arrange for a representative of the company manufacturing
the separator to Inspect, operate and test the unit. The representative shall
submit a report to the Contracting Office which shall describe points
Inspected, tested, any adjustments made and recommendations for preventive
maintenance. Included In the report shall be certification that the unit meets
the criteria stated herein.

10. TESTING: -.

10.1 Hydrostatic Testing: The Contractor shall fill the unit with potable
water prior to backfilling. The structure shall show no signs of leakage after
a 30-minute period. Any leaks shall be repaired and the structure retested.

10.2 Performance Testing: The Contractor will conduct performance tests
through an Independent laboratory on the separator to verify that It meets the
effluent quality criteria set forth in this section. These tests shall be a
basis for accepting or rejecting the separator. Test methods will be in
accordance with the Standard Methods for the Examination of Water and
Wastewater and U.S. E.P.A. Methods for Chemical Analysis of Water and Wastes.
Payment for these tests will be made by the Contractor.

END OF SECTION

-. .)-

. . . . . . . .*'.."
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APPENDIX 3.2

SECTION 15710

HOT WATER SPECIALITIES
HOT WATER WASHER SYSTEM FOR MOTOR VEHICLE

(ORB, June 1985)
PART 1 - GENERAL

1. APPLICABLE PUBLICATIONS: The publications listed below form a part
of this specification to the extent referenced. The publications are

referred to in the text by basic designation only.

1.1 American Society for Testing and Materials (ASTM) Publications: '- 4

A 53-8a Pipe, Steel, Black and Hot-Dipped,
Zinc-coated welded and seamless

B 117-73 Salt Spray- Fog Testing
(R-1979)

1.2 Society of Automative Engineers, Inc. (SAE):

100 Ri High Pressure Hose, Single Wire
Braded

2. GENERAL REQUIREMENTS:

'2.1 Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of the
products. Items of equipment shall essentially duplicate equipment that
has been in satisfactory use at least 2 years prior to bid opening.

.... 2.2 Nameplates: Each major item of equipment shall have the
manufacturer's name, address, type or style, model or serial number, and
catalog number on a plate secured to the item of equipment.

9-3 Prpvention of Rust: Unless otherwise specified, surfaces of ferrous
-metal subject to corrosion shall be factory-painted with a rust inhibiting

-. coating. After exposure to salt spray test conforming to ASTh B 117 for
* ''120 hours for interior and 500 hours for exterior use, coating shall show

no signs of wrinkling, cracking, or loss of adherence, and the specimen.:,, ::
shall show no signs of rust creepage beyond 1/8 inch on either side of the
scratch mark made.

-::: 2.4 Equipment Guards and Access: Belts, pulleys, chains, gears, '....
couplings, projecting setscrews, keys, and other rotating parts located

where personnel contact is possible shall be fully enclosed or guarded.
High temperature equipment and piping located within personnel contact or
where a potential fire hazard exists shall be properly guarded or covered
with insulation of a type specified.

2.5 Verification of Dimension: The Contractor shall become familiar

with all details of the work, verify all dimensions in the field, and shall
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advise the Contracting Officer of any discrepancy before performing any
work.

2.6 Additional Equipment: Any valves, piping, hoses, etc. that are a
part of the manufacturer's standard washer unit that are not required by
this specification shall be removed completely, and all openings in the
enclosure to be covered with a metal plate(s) to match the color and finish
of the enclosure.

3. SUBMITTALS: ___k

3.1 Shop Drawings: Shop drawings shall be submitted to the Contracting
Officer for approval in accordance with SECTIONS: SPECIAL CLAUSES and
SUPPLEMENTARY REQUIREMENTS, and shall include a complete list of equipment
and materials, including manufacturer's descriptive and technical
literature; performance charts; catalog cuts; drawings; and instructions
necessary for installation of the hot water washer. Shop drawings shall
also contain complete piping and wiring drawings and schematic diagrams;
equipment layout and anchorage; and any other details required to
demonstrate that the system has been coordinated and will properly function
as a unit. Drawings shall indicate clearance required for maintenance and
operation.

3.2 Spare Parts Data: After approval of shop drawings, and not later
than 3 months prior to the date of beneficial occupancy, the Contractor
shall furnish spare parts data for each different Item of equipment
specified. The data shall include a complete list of parts and supplies,
with current unit prices and source of supply and a recommended spare parts
list for 1 year's operation.

3.3 Operating and Maintenance Instructions:

3.3.1 Operating instructions outlining the step-by-step procedures
required for system start-up and operation shall be furnished. The
instructions shall include the manufacturer's names, model numbers, service
manuals, parts list, and brief description of all equipment.and its basic
operating features.

3.3.2 Maintenance Instrucitons listing routine maintenance procedures,
possible breakdowns, and repairs shall be furnished. The instructions
shall include simplified wiring and control diagrams for the system as
installed.

3.3.3 Framed instructions under glass or in laminated plastic, Including
wiring and control diagrams showing the complete layout of the entire
system, shall be posted where directed. Condensed operating instructions
explaining preventative manintenance procedures, methods of checking the
system for normal safe operation, and procedures for safely starting and
stopping the system shall be prepared in typed form, framed as specified
above for the wiring and control diagrams, and posted beside the
diagrams. Proposed diagrams, instructions, and other sheets shall be
submitted before posting. The framed instructions shall be posted before
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acceptance testing of the systems.

3.4 Performance Test Reports: Upon completion and testing of the
installed washer, test reports shall be submitted in booklet form showing
all field tests performed to adjust each component and all field tests
performed to prove compliance with the specified performance criteria.
Each test report shall indicate the final position of controls.

PART 2 - PRODUCTS

4. MATERIALS AND EQUIPMENT:

4.1 Washer Unit: Washer unit shall be a skid mounted kerosene-fired
electrically driven unit capable of delivering washwater at a flow rate of
3.5 gpm at 800 psi discharge pressure. Pump, motor and controls shall be
totally enclosed within a cabinet housing of all steel construction. The
steel shal 1 be phosphatized and coated with a baked-on polyurethane/enamel
industrial plant. Dimensions of the unit shall not exceed 50 inches in
length by 21 inches in width by 50 inches in overall height. Total weight ,
shall not exceed 550 pounds.

4.2 Pump: Washwater pump shall be a positive displacement, belt-driven,
triplex piston pump with stainless steel poppet valves and seats operating
at 960 rpm with 1040 rpm maximum. All wetted parts are to be constructed
of stainless -steel, hard chrome plated steel, chrome plated brass, viton
and Buna N. Splash type, oil bath crankcase lubrication equipped with a
window for sight check of oil level. Piston cups are viton, water,
lubricated on both pressure and suction strokes by unidirectional fluid
flow. The pump shall be free from any requirement for external
lubrication. Pump lubricating oil shall be SAE 40 weight. Pump also shall
be capable of withstanding an Incoming water temperature of 160.
Fahrenheit. Pump shall be powered by a 2 HP, 60 Hz, 115/230 volt single
phase motor of the continuous duty type with permanently lubricated ball
bearings, open drip-proof construction and protected from thermal
overload. Pump and burner interlock system - unit supplied shall be
eq!4pped with a venturi/regulator system equipped with a flow switch to
shut burner and pump off in the event of water flow stoppagc. Regulator-
will be set to regulate incoming water line pressure to 20-30 pslg. Pump
shall be protected from excessive water temperatures by provision of
temperature control of bypass flow. This will be accomplished by providing
a temperature-sensitive relief valve on the bypass loop when by-pass water
temperature reaches 1450 Fahrenheit. Al:

4.3 Pressure Hose: Pressure hoses shall be 3/8 inch 10 by 50 feet
single wire braded high pressure hose meeting SAE specification 100 RI.

4.4 Disconnect Couplings: The high pressure hose shall be equipped with
quick disconnect couplings on both ends for connection into the discharge
side of the hot water boiler and the trigger gun control.

4.5 Trigger Gun: Trigger gun control shall be rated at 3,000 psi and -

2850 Fahrenheit. Gun control provided shall be capable of withstanding a
' 11-8!-L
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stoppage of the pressurized hot water flow for a minimum of 10 minutes. A
spare trigger gun control will be furnished with each unit. Trigger gun ''o V

shall be equipped with a nozzle with a 150 spray pattern connected to a 1/8
inch street 450 elbow and a 3-foot extension. Connection of extension and
spray nozzle to the gun shall be by quick disconnect coupling providing a
3600 rotation within the coupling. An additional 150 spray nozzle will be
provided for attachment to gun.

4.6 Heating Coil: Heating coil provided in hot water boiler shall '6'.is

consist of between 140 feet and 180 feet of vertical type double pass
heating coil. The coil will be fabricated from 5/8 inch ID, A-53 Schedule
40 steel pipe.

4.7 Oil Burner: Oil burner shall be of the pressure atomizing type with
automatic electric ignition. Burner shall be sized to provide 125,000 BTU
per each gpm of rated washer capacity. A fuel filter and a filter to
remove water from the fuel shall be installed in the fuel line ahead of the
burner pump. Oil burner shall be thermostatically controlled. The
thermostat shall be preset to maintain washwater temperature of 1600 .-. .
Fahrenheit.

4.8 Fuel Tank: Fuel tank shall be all steel construction having a
capacity of 20 US gallons and equipped with a fuel sight gage.

4.9 Relief Valve: A safety relief valve shall be installed between the
discharge side of the boiler and the high pressure hose. The valve shall
be set to discharge when the water temperature reaches 2120 Fahrenheit.
Discharge from the valve will be piped using Schedule 40 steel pipe to a
point 3 inches above the base elevation of the unit.

4.10 Winterization: A plug-in 110/115 volt thermostatically controlled

heat trace system shall be provided fran the -washer inlet to the heater
coil inlet to include pump and unloader. An automatic drain valve shall be
installed at the lowest point in the water system to drain the water from
the heating coil.

PART 3 - EXECUTION '

5. HOT WATER WASHER INSTALLATION:

5.1 Skids: Bolt skids to slab with 2-1/2" diameter expansion bolts per
skid. Space at quarter points from ends of skids.

5.2 Regulator: Adjust regulator on the incoming water line to 20-30
psig.

6. TESTING: After the components of the washer have been properly
adjusted the washer shall be tested to demonstrate that it meets the
performance criteria. The tests shall include operating the washer to
demonstrate the ability to deliver the quantity of water at the pressure
tnd temperature specified. The tests shall also include the function of
the 1450 Fahrenheit pump by-pass, 10 minute minimum gun control check,

* boiler safety relief valve function, and operation of the pressure hose
disconnects. If any piece of the equipment fails to pass the tests, the
Contractor shall make the necessary repairs or adjustments and the test
shall be repeated until satisfactory performance is achieved.

END OF SECTION

11-9
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APENEDX 3.3 HIGH PRESSURE, HOT WiATER WASHEkS

Hydro Blitz 800 Series High Pressure
Cleaners are heavy duty, dependable.
medium volume-pressure machines
built to withstand the demands of big-
ger. continuous cleaning operations.
Many years of field operation have
proven their effectiveness: they stand
up to those tough cleaning jobs and
cut the man-hours needed to get high

quality results. Hospitals, farms, food
processing plants, dairies, large and
small industrial plants, trucks, air-
craft, ships, and road construction
equipment are only a few of the loca-
tions where maintenance personnel
deal with tough cleaning problems
every day and these workhorses are
an ideal solution.

Dependable and Convenient
H'dro Blitz 800 Series macfnes are

powered by dependable 2 or 3 horse-
poer motors driving a triplex piston.
positie displacement pump These
t.gh quality smooth-operating pumps

provide trouble-free use and minimize
dlowntime All pumps are protected

from hot water damage due to pro-
longed by-pass circulation when the

trigger gun is closed by a Pump Gard
thermal relief valve Model 08357 plugs
into any standard 20 amp 115 V circuit

for convenient use almost anywhere
Model 08410 with higher GPM flow

and working pressure. requires a 230 Vode 08357 shown wNih opiionai criemncai ugs and whee kit

V 10 circuit The float tank design of
the water inlet system assures that Special cleaning applications often

ewater is always available to the pump call for hot water to boost cleaning
despite flow or pressure changes that power A f-ot Water Inlet package can
may occur in the water supply be factory installed to permit the use of

Accurate and Versatile hot water without concern for pump
damage Jobs which require two

The float tank also assures that there chemicals are not a problem either
Is a steady positive flow of water to with an optional field Installed Dual
the built-in chemical injection system Chemical Kit. Change easily from a
for accurately mixing chemical con- high pressure cleaner to a powerful
centrate with water to the desired use foamer by replacing the spray wand

diiution No more costly chemical with a Foam Wand accessory Thick.

wastel When the machine will remain rich. clinging foam gets through the
stationary in one location for use it dirtiest lobs'

can be mounted right on top of a
55-gallon drum Where mc)ility is When the job calls for high pressure

desired an optional wheel kit which cleaning, choose Hydro Blitz, the high
includes a convenient chemical stor- quality, dependable line of pressure

age rack for two 5-gallon pails. can be cleaning equipment.•odei 0835 shown wh staniess stee( coienal)

factory installed Whichever you
select, the chemical supply is always
readily available

11-10



, 800 series .%.. ':

Technical Specifications

I

Pump-3-piston triplex, positive displacement. oil bath crankcase. Pulsation Dampener-Spiral braid flex hose. a--,

Pump Gard-Thermal relief valve to protect pump from damage Cabinetry-Phosphatized steel with polyurethane /enamel paint. , ., .
caused by hot water generated during by-pass recirculation when *Heavy gauge stainless steel cover optional. " '
trigger gun s closed Pressure Hose-%" x 50 ft. 100 R1 single wire braid. Pressure rat-,.,'.?
Motor-60 Hz.. single phase, sealed bearings, thermal overload ing: 2250 PSI working; 9000 PSI burst. ,,"''
protection. Gun and Wand-Shut-off at trigger gun. 3 ft. nickel-plated steel d "" 

-

Drive-Industrial strength sheaves and belts. wand with insulated grip; wand extension optional.,
Water h ,let/Chemical System-Float lank standard. regulator /Nozzle-Hardened stainless steel. ".,,
venturi with hot water option. Assorted metering lips for selection of Wel n ade-pinl

800el Serie Handl-Optonal

desired chemical concentration. Wash solution sprayed at high
pressure. Overall Dimensions-Cabinet only: 31" L x 16/2" W x 121h H. WithTemperature Range-lMaximum inlet water temperatures 150 F. Hot handle/wheels: 38" L x 22" W x 41" H. aneenmelpant

water option permits use of inlet water temperature up to 180f F. Shipping Weight-1 50wr (approx.)Chemical Compatibility-Safe for all neutral and alkaline deter-,Nzl-,reesanes te. '

vents. For use with acids, Pump Saver Injector must be added to
protect pump from acid damage.

Model Specifications wh

WaterCm C i y fl t n a d
Horse- Voltage Inlet/

Flow Pressure power & Pump Chemical Wheels &
Model (GPM) (PSI) Pump (H.P.) Phase Amps Gard System Gun hose Wand Handle

08357 3.5 700 Triplex 2 115 V. 20 Std Float Trigger "x
Piston 10 Tank 50 ft. 3 ft. Optional

08410 40 1000 Triplex 230 V. Float Tg x Opt
Piston 3 18 14 Std. Tank Trigger 50 ft. ional]

Distributed by:

Hydro Systems Company
3798 Round Bottom Road
Cincinnati, Ohio 45244
(513) 271-8800
Telex 241488
Order and message recorder (513)272-1237 24 biours / 7daysaweek

2969008 The Equipment Arm of The Maintenance Chemical Industry .,., C A
PRINTEDI4 11-11 Printedin US.A. Copyright N193
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Hydro Blitz 1500 Series High Pressure
Cleaners have blistering cleaning
power. With hot water to boost the
chemical action, even the most diffi-
cult cleaning jobs can be finished
faster and more efficiently. That all
adds up to big cost savings in labor,
time and chemicals. The hot spray
wash and rinse reduce those tough
cleaning problems In large and small
Industrial plants, and food processing
plants, large institutions, on farms,
with trucks, buses, ships, airplanes
and heavy construction equipment
down to a manageable task. These
high energy machines are capable of - .-
handling any cleaning problem faster
and easier than ever before.

Dependable and Convenient
Hydro Blitz 1500 Series machines are
powered by heavy duty motors drivingCa triplex pump These high quality.
smooth operating pumps provide u
trouble-free use and minimize down-
time The pump is protected from dam- ,
age caused by recirculating hot water
when the trigger gun is closed by a
Pump Gard' thermal relief valve. The
medium pressure-volume units use
a 25 amp 115 V. 10 circuit. The high, -
energy models require a 230 V. 10
or 30 circuit. The float tank design of
the water inlet system assures that
water is always available to the pump Model 15410 shown with optional chemical jug and wheel kit

despite flow or pressure changes
which may occur in the water supply, ranges. This gives the operator a wide When the job calls for high pressure
Accurate and Versatile selection of energy sources to choose cleaning, choose Hydro Blitz, the high

from according to his needs. Also, the quality, dependable line of pressure
The float tank also assures that there burner may be turned off if hot water is cleaning equipment.
is a steady. positive flow of water to not desired and the machines will
the built-in chemical injection system operate at the same flow and pressure.
for accurately mixing chemical con- When mobility is desired, an optional
centrate with water to the desired use wheel kit can be factory installed. Jobs
dilution. No more costly chemical which require two chemicals are not a
waste! Convenient chemical storage is problem with an optional field installed
provided for pails or jugs to make sure Dual Chemical Kit. Change easily from
a chemical supply is always available, a high pressure cleaner to a powerful
Kerosene, = 1 fuel oil. LP or Natural foamer by replacing the spray wand
Gas models are available in all output with a Foam Wand accessory Thick,

rich, clinging foam gets through the
dirtiest jobs!

1 - 1
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1500 Series
Technical Specifications r
Pump-Triplex, positive displacement, oil bath crankcase. Chemical Compatibility-Safe for all neutral and alkaline deter-

Pump Gard'-Thermal relief valve to protect pump from damage gents. For use with acids. Pump Saver' Injector must be added to
caused by hot water generated during by-pass recirculation when protect the pump from acid damage.
trigger gun is closed. Pulsation Dampener-Spiral braid flex hose.
MoIor-60 Hz., sealed bearings, thermal overload protection. Cabinetry-Phosphalized steel with polyurethane/enamel paint.

Drive-Industrial strength sheaves and belts. Pressure Hose- 100 Ri single wire braid.
Water Inlet/Chemical System-Float tank. Assorted metering tips Models 15210. 15211.15212-%" x 25 ft.
for selection of desired chemical concentration. Wash solution 15357. 15358,15359
sprayed at high pressure. Models 15410, 15411.15412-%" x 50 ft.

15420. 15421,15422
Temperature Range-Maximum water inlet temperature 150" F. Pressure ratings: 2250 PSI working; 9000 PSI burst.
Oil Burner-Pressure atomizing. forced air, automatic electric igni- Models 15515. 15516.15517-/2" x 50 ft.
tion. Maximum temperature rise: 120"F. Burns a 1 fuel oil or Pressure ratings: 2000 PSI working; 8000 PSI burst.
kerosene; 13.5 gl. fuel lank. Gun and Wand-Shut-off at trigger gun. Nickel-plated steel wand-
Gas Burner-AGA approved; thermocouple pilot safety shut-off. 3 ft. for Models 15210. 15211, 15212, 15357, 15358, 15359; 6 ft. for
Automatic pilot relighter. LPG units: two external regulators; Natu- Models 15410,15411,15412.15420.15421.15422,15515.15516,
ral Gas units: regulator built into fuel control valve. 15517; wand extension optional.
Burner Controls-Thermoswitch: sensitive, minimum deadband Nozzle-Hardened stainless steel. . .-
control, 100-180 - adjustable; vacuum switch shuts down burner Wheels and Handle-Optional. '

'. when trigger gun is closed. O rlm.s,.W,"" Overall Dimensions-50" L x 21 " W x 50" H. , %
Heating Coil-Vertical; 163 ft. of A-53 Schedule 40, %" I.D. steel."pipe. Shipping Weight-620 a (approx.) ,''''

Model Specifications
Water

Horse- Voltage Inlet/ *..-.V

Flow Pressure power & Pump Chemical Wheels &
Model Fuel (GPM) (PSI) Pump (H.P.) Phase Amps Gard System Gun Hose Wand Handle

15210 Kerosene Triplex 2 115V. Float T" 1"3
15211 Nat. Gas 2.5 1000 ix 2 21 Sd Trigger 3 Optional
15212 LP Gas Piston 19 Tank 25 ft. 3.Opin

15357 Kerosene Triplex 115V. Float Trigger -1*,x15358 Nat. Gas 3.5 700 2 V. 23 Std. Fl Trigger 3 ft Opina ,'- .
15358 NP Gas Piston 19 Tank 25 ft. 3 f Optional

15410 Kers 40 0 Triplex 3 230 V. 16 Std. Float Trigger '1X 6ft. Optional15411 Nat. Gas 4.0 1000 Piston 19 Tank T 5 ft.15412 LP Gas

15420 Kerosene Triplex 230 V. Float Tx
15421 Nat. Gas 4.0 2000 5 16 Std. Trigger 6 ft. Optional

15515 Kerosene %ie X
15516 Nat. Gas 5.0 1500 Triplex 5 230V. 16 Std. Tat Trigger 6 ft. Optional

151 KGsPlunger 30 Tank Trger 0ft ft. Otoa

Distributed by:

Hydro Systems Company
3798 Round Bottom Road
Cincinnati, Ohio 45244
(513) 271-8800
Telex 241488
Order and message recorder (513) 272-1237 24 hours 7 daysa week

6 fNO~SThe Equipment Arm of The Maintenance Chemical Industry k" A - IcSA
PRINTED ION 11-13 Pnnein U.S.A. Copyrogfit 1983
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HIGH PRESSURE
HOT WATER
WASHER

SCHOOL BUSES
METAL WORKING ,

MACHINERY
AIRPLANES 300-H

HANGARS (gas-fired)

POWER MOWERS
GARBAGE TRUCKS
TRUCK STOPS
MARINAS
SMALL ENGINE

REPAIR SHOPS
SLAUGHTER HOUSES

REFRIGERATED
TRAILERS H

SIGNS(oil-fired)

ZOOS The Sioux Series H Hot Water Washer features speed In cleaning!
Cleaning capability is much greater than conventional cold water
cleaners because the higher temperatures increase the power of
detergent to "eat up" grime. Hot water provides greater action for
detergents and chemicals to dissolve deposits and cut films that
cold water can't touch.
Discharge Temperature to 2000 F.
Pressure available from 500 to 1000 PSI.
Cold water to hot water in 2 minutes.
Portable or Stationary Mounting.
Straight Spray Wand and minimum 35' heavy duty hose with Inter-

changeable tips.
Light weight, easy to handle gun & hose.

* JComplete. Ready to operate.
CHECK THESE FEATURES:

* Heavy-duty construction
Large stainless steel detergent reservoir

*Large stainless steel float tank
* Electronic ignition
* Replaceable coil tested to 1000 psig
* Pressures to 1000 psig in standard construction, special units

available
Ouly Since 1939" • Choice of firing: oil. natural gas, LP gas

11-14
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MODEL 200-H 250-H 251-H 300-H 301-H 350-H 351 -H
a .- ".p. .

Capacity, galons per hour 120 180 180 240 240 360 300
BTU per hour OUTPUT 145,000 230.000 230,000 290,000 290,000 435.000 362.000
Discharge Pressure. PSIG 500 500 1000 600 1000 500 1000
STANDARD CONSTRUCTION Oil Gas Oil Gas Oil Gas Oil Gas Oil Gas Oil Gas Oil Gas k

AND EQUIPMENT
Frame Construction: welded 14 gauge steel & angle -
iron. brass and malleable iron fittings x x xX x x x x xX x x x x
Features: Temperature bmit switch, relief valve, .,* -.

glycerin-filled pressure gauge.
pulsation dampeners, flow control switch x x x x x x x x xx x x x x
Water System: Positive hydraulic flow. non back-
siphoning Fine mesh strainers Replaceable
detergent and water lines x x x x x x xx x x x x x x -.
Inlet Float Tank: Stainless steel, capacity, gallons: 2.5 4 0 4 0 6 4 6 4 6,4 6.4
gravity feed to pump, V7" float valve. mesh strainer x x x x x x x x x x x x xx -. -
Detergent Tank: Stainless steel, capacity, gallons 11 18 4 18 4 28 28 28 28
fill valve, detergent metering valve, replaceable
check valve, mesh strainer x x x x x x xx x x x x x x
Finish: Red oxide undercoat, red enamel fnish x x x x x x x x x x x x x x
Cleaning Gun: 4' offset with swivel grips and 00. 15 ° .

25* tips x x x x x x x x xx x x x x
Discharge Hose:
high pressure hose with fittings 1/4"x35' x x

318"x35' x x
3/8"x50' x x x x x x x x x x

Electric Motor. Drip-proof, overload protection.
capacitor start, rubber vibration dampeners. direct
drive:

115/1/60. HP 3/4 1
belt drive: 230/1/60. HP 2 2 2
belt drive: 230/3/60. HP 3

Pump: SIOUX twin piston, positive displacement, oil-
lubricated stainless pistons .x x x x
TRI-PLEX, positive displacement, oil-tilled crankcase,
stainless piston ...................... x x x x x x x x x x
Coil: Replaceable. Electrically welded, cold rolled (
steel tubing, tested 3 ways to 1000 PSIG, vertical
mounting for natural venting. Diameter size tubing 3/"" 3/4" 34" 3/4" 3/4" 718" 7/8"
Burner Gas: multi-orifice, naturally aspirated x x x x x x x
Burner, Oil: Pressure fuel system, positive forced air, . ,
adjustable pressure, automatic spark ignition, 10.000 V
moisture-proof transformer, totally enclosed motor:
1/5 HP model x x x x x
1/3 HP model x x
FUEL OIL TANK CAPACITY, gallons 9 11.2 11.2 24.9 24.9 24.9 24.9
Portable Mounting: Semi-pneumatic tired-wheels
2.5x8". . . , 4
cushioned rubber wheels"

4x 10" 4 4 4 4 4 ,
Weight: Net 460/478 520/465 535/460 7001625 690/625 800/750 850/750
Weight: Shipping. approximately 490/515 585/535 575/500 775/725 800/750 900/850 1075/975
Dimensions, Shipping:

53"L x 21"Wx 45"H x x
46" L x 24" W x 48"H x
73" L x 38" W x 59" H x x x x x x x x x x x

OPTIONS: Alternate Electricals, Stationary Mounting. Trigger Control Wash Gun. Dual Gun Manifold. Pressure Control. Chemical InIection Pump, Engine
Generator, Heavy-duty 2-wheel or 4-wheel Over-the-Road Trailers, Oil-fired Flame Safeguard SEE ACCESSORY SHEET FOR AQITIONAL OPTIONS.

The Corporation reserves the right to make such changes as deemed advisable which represent Improvement of performance and'br reliability of equipment ....

No portion of this literature may be reproduced without express permission of SIOUX STEAM CLEANER CORPORATION.

Sioux Cleaners Are Also Designed, Upon Request, To Meet Specific Needs Of The Purchaser.

-'-

SIOUX STEAM CLEANER CORPORATION
Sioux Plaza

SIOUX BERESFORD, SOUTH DAKOTA 57004
Telephone (605) 763.2776

%,a" - " '' 11-15
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MODEL 221-H 355-H
132 300

Capacity, gallons per hour 160000 362.000
BTU per hour OUTPUT 10 3.00

Discharge Pressure. PSIG 1.000 1.500

STANDARD CONSTRUCTION AND EQUIPMENT Oil Gas Oil Gas

Fnme Construction: Welded 14 gauge steel % ..
and angle iron, brass and malleable iron fittings X X X X P'%".4

Features: Temperature limit switch. I
relief valve, glycerne-filled
pressure gauge, flow control switch. pulsation dampeners X X X X

Water System: Positive hydraulic
flow, non back-siphoning

Elevated above water pumps for flooded
suction and gravity feed X X X X

Inlet Float Tank: Stainless steel,
capacity in gallons 25 25 64 64
Gravity feed to pump. 1/2' float

valve, mesh strainers X X X X
Detergent Tank: Stainless steel, capacity in gallons 11 11 28 28

Fill valve, detergent metering valve.
replaceable check valve, sediment strainer X X X X

Finish: Red oxide undercoat, red enamel finish X X X X
Cleaning Gun: 4' offset with rubbergnipsand 0

o . 15=,. 25 obtps X X X X.'.,..
D scharge Hose: 1-wire braid, with fittings.. ,

1,4"X50' X X
3,8"X50" ' p

Electric Motor Open dnp-proof, thermally protected X X X X

115 1 60or 230 1/60. HP 1 5 1 5230.460 3,60, magnetic start. HP 5 5"

Pump: Twin piston, positive displacement.
od-bath crankcase. stainless pistons
and valves, direct drive X X
Triplex ceramic plunger pump. positive displacement.
oil-bath lubricated, stainless valves, belt drive X X *

r- Coil: Replaceable. electrically welded cold

'- rolled steel tubing, vertical mounting
for natural venting, tubing dia . inches 34 3/4 78 7/8

Buner, Gas: Multi-orifice naturally aspirated.
self monitoring. solid state ignition system X X
urnr, Oil: Pressure fuel system. positive %

forced air, high voltage ignition
system. moisture-proof. totally
enclosed motor, 1 /5HP X

13 HP X
Fuel Oil Tank: Capacity, gallons 9 249
Portable Mounting: Steerable front axle and

towbar. 2 5x8 - semi-pneumatic tied wheels X X
16" pneumatic twed wheels X X

Weight: Net pounds 460 425 825 725
Shipping Weight: Approximate pounds 49,5 460 1045 950 4 4

Shipping Dimensions: '

43"LX21 "WX45"H X X
73Lx38"WX59H X X

OPTIONS: Alternate Electricals, Stationary Mounting, Trigger Control Wash Gun. Dual Gun Manifold. Pressure Control, Chemical Injection Pump. Engine

Generator. Heavy-duty 2-wheel or 4-wheel Over-the-Road Trailers. Oil-fired Flame Safeguard SEE ACCESSORY SHEET FOR ADDITIONAL OPTIONS

The Corporation reserves the right to make such changes as deemed advisable which represent improvement of performance and or reliabilty of equipment

No portion of this literature may be reproduced without express permission of SIOUX STEAM CLEANER CORPORATION

Sioux Cleaners Are Also DesIgned, Upon Request, To Meet Specific Neds Of The Purchaser.

SIOUX STEAM CLEANER CORPORATION
Sioux Plaza
BERESFORD, SOUTH DAKOTA 57004

Sioux Telephone (W) 763.2776
TELEX: 9103800956 420.5• ,.t ,m"11 -16 1:oM NO ,oe
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SIOUX
"Quelity Since 1939"

GENERAL SERVICES ADMINISTRATION
FEDERAL SUPPLY SERVICE

AUTHORIZED FEDERAL SUPPLY SCHEDULE PRICE LIST
PRICES SHOWN HEREIN ARE LIST FOB DESTINATION

Federal Supply Schedule FSC GROUP 49, Part II MAINTENANCE & REPAIR SHOP EQUIPMENT
FSC Class: 4940 - CLEANING EQ"UIPMENT
Contract Number: GS07F13047

*, Contract Period: April 1, 1985 through March 31, 1986 j
CONTRACTOR: SIOUX STEAM CLEANER CORPORATION

Sioux Plaza
Beresford, South Dakota 57004 A
1-605-763-2776--,

Size: Small Business

AMENDMENT TO CONTRACT NUMBER GS07F13047

SUPPLEMENT NO. 1 - Effective July 25, 1985I
NET PRICES OFFERED TO THE GOVERNMENT

FOB DESTINATION

Special Item 239-7

Price Price Price
Model each each each
No Description 1 unit 2 units 3+units

200-H Hot High Pressure, Gas or Oil $ 1296 $ 1215 $ 1053

250-H Hot High Pressure, Gas or Oil 1559 1462 1267
r 221-H Hot High Pressure, Gas or Oil 1768 1658 1437
" 251-H Hot High Pressure, Gas or Oil 2039 1912 1657

300-H Hot High Pressure, Gas or Oil 1879 1762 1527
301-H Hot High Pressure, Gas or Oil 2238 2099 1819
350-H Hot High Pressure, Gas or Oil 2191 2054 1780
351-H Hot High Pressure, Gas or Oil 2564 2404 2083
355-H Hot High Pressure, Gas or Oil 3196 2996 2597

N.

! ALL OTHER SPECIAL ITEM PRICES REMAIN SAME AS STATED ON ORIGINAL CONTRACT PRICE LIST

11-17
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